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PRESTO  ANNOUNCES  THEIR  NEW  8-A 
COMMERCIAL  RECORDING  TURNTABLE 


WITH  15  ORIGIHAL  AND  IMPROVED  OPERATINO  FEATURES 


1.  RiTTi  driven  turntable,  originated  by 
Presto,  now  adopted  by  every  manufac¬ 
turer  of  instantaneous  recording  equipment. 

2.  Cam  lever  lowers  cutting  head  gently, 
prevents  damage  to  sapphire  needles. 

3.  Thumbscrew  rapidly  adjusts  angle  of 
needle  while  cutting. 

4.  Forty-piower  microscope  for  examin¬ 
ing  cut. 

5.  Spiralling  feed  screw  makes  starting  and 
run-out  grooves. 

6.  Lever  engages  cutter  carriage  with  feed 
screw. 


Mounting  dimensions  of  the 
new  Presto  8-A  recorder  are 
the  same  as  the  Presto  6-C 
and  6-D  portable  recorders. 
A  liberal  trade-in  allowance 
will  be  made  to  radio  stations 
and  studios  that  wish  to  bring 
their  recording  facilities  up  to 
date.  In  writing  give  type  and 
serial  number  of  your  present 
turntables. 


PRESTO 


7.  Combination  speed  change  and  motor 
switch  lever  prevents  flats  on  idler  wheels. 

8.  Four-sided,  rotating  scale  shows  record¬ 
ing  time  at  96,  112,  120  and  140  lines  per 
inch  at  78  and  33 'a  RPM. 

9.  Flangeless  drive  piermits  quick  removal 
of  shavings. 

10.  Improved  high  fidelity  cutter  records 
uniformly  a  frequency  range  from  40  to 
8,000  cycles  and  gives  4  db  higher  play¬ 
back  level. 

11.  New,  vibrationless  motor. 


12.  ShockprcHif  mountings  suppress  vibra 
tion  from  outside  sources. 

13.  Vertical  damper  suppresses  traTisieut 
modulation,  eliminates  flutter,  prevent  > 
patterns  due  to  vibration  or  surface  irregii 
larity  iTi  discs. 

14.  Sixty-pound  cast  iroTi  base  assures  pei 
Tiianent  aligntnent  of  turntable  aTjd  cutting 
mechanism. 

15.  Automatic  equalizer  assures  full  fr< 
queticy  response  raTige  throughout  3.1' 
RPM  recordings. 
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SGiV-TKACK 

EARTH  INDUCTOR 

COMPASS  . . . 

This  recently  perfected  earth 
inductor  compass  for  boats, 
and  its  counterpart  SKY- 
TRACK  for  airplanes,  will  not 
spin,  process  or  waver,  and 
has  the  important  advantage 
of  returning  to  a  proper  read¬ 
ing,  after  pitching,  rolling, 
banking  and  bumping,  in  less 
than  half  a  second.  It  is  a 
product  of  the  AIR-TRACK 
MANUFACTURUNG  CORPO¬ 
RATION,  Washington,  D.  C. 


Another  new  application  of  an 
S.  S.  WHITE  Remote  Control  Flexible  Shaft 


WRITE  FOR 
ENGINEERING 
BULLETIN  38 

It  give*  full  information  about 
S.  S,  WHITE  Remote  Control 
Shaftg  and  the  wide  range  of 
sizes  and  physical  characteris¬ 
tics  in  which  they  are  made. 
Also  tells  how  to  select  shafts 
for  specific  conditions  and  how 
to  apply  them,  A  request  on 
your  business  letterhead  brings 
a  free  copy. 


For  remote  control  of  this  vastly  improved  earth  inductor  compass, 
a  flexible  shaft  is  needed  that  is  non-magnelic,  has  a  minimum  tor¬ 
sional  deflection  per  foot  of  length,  and  will  function  dependably 
in  lengths  from  6  to  25  feet. 

The  manufacturer  reports  that  the  S.  S.  WHITE  Remote  Control 
Flexible  Shaft  use«l,  “meets  ibese  s|»ecification8  to  our  entire  satis¬ 
faction.” 

This  instrument  adds  one  more  to  the  long  and  growing  list  of 
applications  of  S.  S.  WHITE  Remote  Control  Flexible  Shafts,  and 
provides  further  evidence  of  the  ability  of  these  shafts  to  satisfy 
exacting  conditions. 

When  you  have  a  mechanical  remote  control  problem,  remember 
that  S.  S.  WHITE  will  be  glad  to  cooperate  in  selecting  the  proper 
shaft  and  engineering  its  application.  No  obligation.  Write  us. 


S.  S.  WHITE 

The  S.  S.  White  Dental  Mfg.  Co. 
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KEITH  HENNEY 
Editor 


►  LETTERS  .  .  .  F^clitors  pet  stratiKe 
letters,  now  and  then.  Sometimes  they 
are  miphty  diflieult  to  answer.  .Anyone 
havinp  anything  to  offer  on  the  follow- 
inp  problems  should  address  the  editor: 

.A  reader  in  Maryland  staU>s  “I  would 
like  to  build  an  ‘oomph’  meter.  They 
u.se  this  at  a  lot  of  collepes  to  measure 
the  umph  penerated  when  two  people 
kiss.”  Could  this  be  a  kind  of  lie 
detector? 

Here’s  another,  ‘‘How  do  you  explain 
the  rotation-translation  movement  of 
the  earth?  Points  A  and  B  on  the 
equator  are  0.465  (really  0.505)  km,  1 
inch,  apart  and  correspond  to  A  and  B 
on  the  ecliptic,  29.78  km  apart.  Inter¬ 
mediate  points  all  contact  the  ecliptic. 
How  then  do  you  make  29.78  out  of 
0.465?  Does  the  earth  mostly  skid 
alonp?” 

Here’s  another — this  one  seems  to  be 
a  serious  matter,  ‘‘There  has  been  an 
extortion  racket  on  my  home  for  several 
months,  whistle  beam — paranoid  mur¬ 
der  suppestion,  perhaps  without  a  sec¬ 
ondary  motive  of  lockinp  in  a  secondary 
whistle  vibration  and  a  possible  fal.se 
claim  on  help.  How  about  .searchinp 
out  the  source  of  the  paranoid  beam?” 

We  pet  lots  of  requests  for  dope  on 
oil  and  ore  finders.  It  is  amazinp  how 
many  people’s  prandfathers  are  reliably 
Sieved  to  have  hidden  the  family  plate 
in  the  backyard  when  the  Red  (i^oats 
were  cominp.  Now  here’s  a  reader  who 
seems  to  have  what  everyone  has  been 
lookinp  for.  He  has  a  dinpus  which 
locates  elements  selectively  by  their 
radiations.  He  lives  in  Denver  and 
states  ‘‘I  found  a  silver  mine  in  Mis¬ 
souri  from  here  and  went  to  it  last 
fall.  The  chimney  is  17  ft.  in  diameter 
and  a  56  foot  beam  crosses  it  100  feet 
Wow  the  surface  and  extends  7J  miles 
into  the  earth.  I  could  detect  the  mint 
here  in  Denver  from  Los  Anpeles.”  He 
wants  to  know  prices  paid  and  what  he 


Crosstalk 


would  be  charped  for  small  amounts  of 
each  of  the  92  elements. 

►  LO(;  .  .  .  Cleaninp  house  the  other  day 
we  ran  across  an  eveninp’s  entry  in 
the  station  lop  book  of  WJZ,  November 
1921. 

7.55-8.05  PM  Tw'o  tests  records  on  Edi¬ 
son  phonopraph 

8.10-8.15  Newark  Sunday  Call 

news  read  by  Thomas 
Cowan 

8.15-8.18  Stand  by  3  minutes,  all 

quiet 

8.20  Sacred  selections  on  Edi¬ 

son  phonopraph 

8.30  Stand  by  three  minutes 

8.35  Sacred  selections  on  Edi¬ 

son  phonopraph 

8.50  Stand  by  three  minutes 

KZN  and  WNY 

8.55  Sacred  selections  on  Edi¬ 

son  phonopraph 

9.15  End  of  concert.  WJZ 

sipninp  off 

9.50  Explain  Arlinpton  time 

sipnals 

9.55-10  NAA  time  sipnals 

10.05  Weather  forecast 

10.10  WJZ  sipninp  off 

10.25  Played  an  Edison  record 

for  Watton  2BZH  (a 
local  amateur,  the  pen- 
tleman  who  installed 
Westinphouse  receiv¬ 
ers). 

►  C.W.  .  .  .  Craip  Walsh,  brother  of  the 
well  known  consultinp  radio  engineer 
Lincoln  Walsh,  has  joined  the  editorial 
staff  of  Electronics  after  several  years 
experience  in  the  Arcturus  and  National 
Union  radio  tube  laboratories.  A  Stev¬ 
ens  graduate,  Mr.  Walsh  will  run 
errands,  and  be  general  flunky  until 
he  pets  on  to  the  ropes  of  the  publish¬ 
ing  business. 


P.S.  Mr.  Walsh  is  already  beyond 
this  .-Jtape.  His  first  story  in 
Electronics  appears  this  month,  the 
article  on  the  new  fangled  fasteners 
that  seem  to  be  .saving  money  and 
trouble  in  making  radio  sets  and  other 
electronic  apparatus.  A  full  engineer¬ 
ing  description  of  Lincoln  Walsh’s  high 
fidelity  receiver  will  be  another  of 
Craig’s  contributions  to  appear  in  an 
early  issue. 

►  NICK  .  .  .  Newspapers  have  already 
told  the  story  of  how  Phil  Farnsworth’s 
people  intend  to  build  television  re¬ 
ceivers  in  the  Capehart  factory  at  Fort 
W’ayne  and  in  the  General  Household 
Utilities  plant  at  Marion,  Ind.,  and  how 
they  will  continue  the  Capehart  line  of 
radio-phonographs.  Head  of  the  new 
firm  is  E.  A.  Nicholas,  long  time  man¬ 
ager  of  the  license  division,  RCA. 

Nick  gave  us  our  first  job  in  radio, 
and  a  bum  job  it  was.  We  got  $25  a 
month  in  those  days  operating  old 
United  Wireless  equipment  of  the  Great 
Lakes.  The  spark  gap  made  so  much 
racket  the  passengers  kicked;  the  radio 
shack  was  unheated  and  to  keep  warm 
we  charged  batteries  all  day  through 
voltage  dropping  resistors.  A  hundred- 
mile  reception  was  a  record.  The  second 
year  we  got  $30  per  month  and  made  so 
much  trouble  about  heat  the  engineer 
put  in  a  radiator.  Heat  is  a  serious 
problem  in  Lake  Superior  where  you 
can  toss  a  bucket  overboard  and  haul 
it  up  by  a  rope  to  have  drinking  water 
that  is  38  degrees  cold  the  middle  of 
June. 

Later  on  we  got  a  really  swell  job 
through  Nicholas.  This  was  on  a 
Shipping  Board  vessel  which  had  to 
come  down  from  Superior,  Wisconsin, 
where  she  was  made,  to  salt  water.  As 
we  remember,  out  of  a  three  months  job 
we  were  under  way  only  about  14  days. 
The  rest  of  the  time  we  went  fishing. 
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F  IRST-iloor  plan  of  the  new 
NBC  Radio  City  at  Holly¬ 
wood,  California.  Four  audi¬ 
torium-type  studios  and  four 
smaller  studios  are  provided, 
with  control  rooms,  dressing 
rooms  and  service  facilities, 
all  on  one  floor 
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NBC.  HOLLYWOOD 


A  MODERN  studio  plant  for  radio 
broadcasting  is  an  enterprise  of 
wide  scope.  Its  conception,  planning, 
and  construction  involve  four  major 
classifications  of  effort;  commercial 
administration,  architecture,  mechan¬ 
ical  engineering,  and  broadcast  equip¬ 
ment  engineering.  NBC’s  newest 
studio  plant  at  Hollywood  is  an  exam¬ 
ple  of  such  an  enterprise ;  it  can  best 
be  described  by  reviewing  the  major 
details  comprising  the  development  of 
a  typical  plant  of  this  type. 

The  accompanying  floor  plan  (fac¬ 
ing  page)  indicates  the  space  ar¬ 
rangement  of  the  new  NBC  Holly¬ 
wood  plant.  Studio  audiences  are  an 
important  factor  in  Hollywood  broad¬ 
casting  and  ample  facilities  have  been 
provided  for  this  purpose.  Four  large 
auditorium  type  .studios  are  included, 
two  of  them  104  ft.  x  58  ft.,  with 
stages  of  50  ft.  x  58  ft. ;  the  other  pair 
is  108  ft.  X  45  ft.  with  stages  of  45  ft. 
X  48  ft.  In  addition  two  pairs  of  smal¬ 
ler  studios  are  provided,  two  20  ft.  x 
30  ft.  and  tw’o  30  ft.  x  50  ft.,  one  of 
which  has  an  organ  loft,  with  a  pipe 
organ  in.stalled  therein.  Appurte¬ 
nant  spaces  for  broadcasting  include 
two  booths  for  announcements  which 
are  unrelated  to  a  program,  and  an 
ele<  trical  transcription  .studio. 

Four  important  factors  combine  to 
make  the  horizontal  layout  especially 
desirable.  It  increases  operating  effi- 


By  C.  A.  RACKEY 

\iiiliii  rarilitiin  Kntiiiiitr 


R.  F.  SHI  ETZ 

\iiilio  Fiifilitii »  <lriiui> 
\)itiiiiiiil  Urunth'iiMtiiiii  Ciimiiiiini 


ciency  as  all  important  activities  are 
on  one  level ;  it  is  obviously  an  eco¬ 
nomical  form  of  construction;  it  pro¬ 
vides  a  very  satisfactory  means  of 
.sound  isolation  between  studios  since 
each  is  constructed  practically  as  a 
.separate  unit;  and  it  eliminates  con¬ 
fusion  in  handling  .studio  audiences. 

A  glance  at  the  .sketch  indicates 
the  convenience  inhering  in  such 
space  arrangement.  A  central  corri¬ 
dor  of  ample  size  provides  access  to 
all  studios  and  adjoining  spaces.  This 
corridor  runs  the  entire  length  of  the 
building,  an  entrance  being  provided 
at  either  end. 

Studio  audiences,  a  most  important 
feature  in  Hollywood  broadcasting, 
are  admitted  from  a  terrace  which 
runs  lengthwi.se  along  the  .street  side 
of  the  building  structure.  A  canopy 
built  ar.  part  of  the  .structure  runs  the 
entire  length  of  the  terrace  and  pro¬ 
vides  protection  from  the  elements. 

From  a  construction  standpoint  the 
economy  in  framing  of  a  single  level 
unit  as  compared  with  one  of  two 
levels  is  con.siderable.  To  this  saving 


may  be  added  the  space  required  for, 
and  cost  of,  construction  of  stairways 
and  elevators.  It  should  be  noted  also 
that  with  the  exception  of  the  organ 
studio  where  extra  precautions  were 
desired,  no  floating  type  soundproof¬ 
ing  is  employed,  the  desired  isolation 
being  obtained  by  building  each  stu¬ 
dio  as  a  separate  structural  unit.  At 
such  points  where  these  .separate 
structures  are  contiguous,  or  where 
adjacent  .structural  elements  bear 
upon  them,  cork  strip  insulation  is 
employed  to  eliminate  a  direct  phys¬ 
ical  connection. 

The  Ma.ster  Control  Room,  where 
the  program  switching  controls  and 
transmi.ssion  test  equipment  are  in¬ 
stalled,  is  located  within  the  front 
building  area  and  affords  observation 
from  the  lobby.  The  single  large 
window’  betw’een  these  spaces  is  of  the 
“invisible”  type,  the  surfaces  being 
curves  of  continuously  changing  ra¬ 
dius  designed  so  that  all  external  re¬ 
flections  are  directed  aw’ay  from  the 
ob.server  and  to  an  absorbing  surface. 
Behind  the  Master  Control  Room  is 
the  Main  Equipment  Room  in  which 
the  bulk  of  the  amplifier  and  relay 
sw’itching  equipment  is  installed.  The 
area  in  this  section  also  includes  the 
transcription  studio,  announce  booths, 
reference  recording  room,  field  pick¬ 
up,  equipment  storage  and  shop  facil¬ 
ities,  and  the  technical  staff  rest 
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room,  thus  concentrating  technical  matic  changeover  facilities.  One  conditions  determining  the  heat  load 

plant  operations.  feeder  carries  Boulder  Dam  power,  during  a  daily  period  in  Hollywood 

The  section  of  the  building  directly  the  other  is  energized  from  the  mu-  are  such  that  considerable  economy 

across  the  main  corridor  from  the  hicipal  steam  generating  plant.  For  in  first  cost  and  in  operation  there- 

technical  operation  area  contains  the  extreme  emergencies  a  third  source  after,  is  possible  with  a  storage  tank 

principle  program  and  traffic  operat-  of  power  is  provided  by  a  25  kw  a-c  arrangement. 

ing. offices.  This  includes  the  pro-  gasoline  driven  generator.  This  con-  All  studios  have  individual  volume 
gram  management,  the  traffic  office,  nects  with  the  principal  broadcast  temperature  and  humidity  control ; 

announcers’  offices,  arrangers,  music  equipment  power  supply  buss  and,  office  spaces  are  grouped  in  zones, 

rights,  press,  production,  continuity  through  separate  circuits,  with  high  Supply  air,  and  some  of  the  return 
writing,  the  music  library,  sound  ef-  intensity  light  fixtures  in  the  studios,  air  from  the  conditioned  spaces,  is 
fects  workshop  and  storage,  and  the  thus  assuring  program  service  in  case  carried  in  metal  ducts,  but  in  the 

principal  storage  space  for  studio  of  major  disasters.  Loss  of  inter-  audience  studios  return  air  is  ad- 

paraphernalia.  connecting  telephone  lines  betw’een  mitted  through  the  vertical  stage 

Floating  wall  type  of  soundproof-  the  studios  and  the  radio  transmit-  facures  and  conducted  through  con¬ 
ing  is  used  only  in  the  organ  studio,  ters  and  networks  in  such  an  emer-  crete  duct  ways,  to  the  return  fan. 
The  mass  of,  and  spacing  between,  gency  would  be  replaced  by  use  of  These  duct  ways  with  their  sound 
the  masonry  studio  enclosures  was  various  portable  relay  radio  trans-  control  labyrinths  may  be  observed 
designed  to  give  the  necessary  sound  mitters  and  receivers,  normally  used  on  the  basement  plan  sketch.  To 
isolation  between  the  studios  and  ex-  for  field  work.  prevent  noise  caused  by  air  rush,  air 

temal  spaces.  All  other  masonry  All  studios  and  operating  offices  velocities  are  definitely  limited  and 
bearing  on  or  against  studio  walls  is  (essentially  the  first  floor  area)  are  entrance  and  exit  grilles  are  designed 
insulated  therefrom  by  cork.  Stand-  air  conditioned,  the  fans,  compres-  to  provent  excessive  turbulence.  The 
ard  NBC  practice  and  design  formu-  sors,  pumps,  and  conden.sers  com-  fundamental  broadcast  transmission 
las  were  followed  to  control  rever-  prising  this  installation  being  lo-  circuit  scheme  is  shown  in  the  ac- 
be ration  within  studios;  rockwool  be-  cated  in  the  basement.  The  system  companying  diagram  which,  inci- 
hind  perforated  compensation  board  has  a  normal  refrigerating  capacity  dentally,  is  the  standard  system  used 
and  V-shaped  hard  plaster  surfaces  of  120  tons,  somewhat  less  than  peak  throughout  the  various  division 
were  used  to  get  the  desired  effects,  load  requirements,  carry-over  capac-  plants  of  the  National  Broadcasting 
Electrical  power  service  to  this  ity  being  provided  by  an  85,000  gal-  Company.  The  physical  equipment  in 
plant  consists  of  two  separate  high  Ion  cold  water  storage  tank  under-  the  chain  begins  with  the  studio 
tension  primary  feeders  with  auto-  neath  the  building.  The  climatic  microphones  of  which  an  ample  sup- 
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Leit,  the  amplifier-  and  power-supply  racks 
are  lessons  in  neatness  combined  with 
accessibility 


Below,  the  lobby  showing  mural  and  obser¬ 
vation  window  of  master  control  room 


ply  is  made  available  in  ea^h  studio. 
Three  types  of  mierophones  are  nor¬ 
mal  equipment ;  the  .strai^^ht  velocity 
ribbon  type,  the  uni-directional  rib¬ 
bon  type,  and  a  pressure  type  espe¬ 
cially  for  announce  purposes.  Recep¬ 
tacles  into  which  the  microjthone  may 
be  plufrtred  are  installed  near  the  ba.se 
of  each  of  the  four  walls  of  the  stu¬ 
dios.  In  the  auditorium  .studios,  flush 
type  stajre  floor  pockets  are  used,  in 
addition. 

All  microphone  outlet  circuits  ter¬ 
minate  in  a  jack  field  at  the  control 
booth  con.sole  below  which  are  the 
drop  cord  jacks  which  connect  with 
pre-amplifier  inputs.  Thus  any  of 
the  numerous  mike  outlet  receptacles 
may  lx?  connected  into  the  mixer,  the 
latter  beinjr  designed  for  an  eight- 
position  program  microphone  input, 
with  an  additional  input  for  the  an¬ 
nounce  microphone.  The  mixer  cir¬ 
cuit  is  shown,  the  announce  micro¬ 
phone  fader  being  connected  therein 
in  such  a  manner  that  anouncements 
over  background  music  can  be  con¬ 
veniently  effected,  the  entire  group 
of  eight  program  faders  being  con¬ 
trolled  by  a  master  jirogram  attenua¬ 
tor,  The  main  gain  control,  of  course. 


is  located  at  the  final  point  in  the 
mixer  output  circuit,  and  in  normal 
operating  practice  is  used  for  a  pre¬ 
liminary  overall  level  gain  setting 
for  a  particular  type  of  program, 
the  in.stantaneous  adjustment  there¬ 
after  being  obtained  by  manipulation 
of  the  Master  Program  and  Announce 
microphone  attenuators. 

The  booth  control  console  main 
panel  presided  over  by  the  .studio 
engineer,  is  of  interest.  The  eight 
program  microphone  fader  knobs  ap¬ 
pear  in  the  central  portion  together 
with  the  announce  and  master  pro¬ 
gram  fader  knobs.  The  latter  are 
smaller,  and  the  faders  are  designed 
to  be  especially  smooth  operating  for 
thumb  and  first  finger  control,  since 
they  are  in  u.se  continually  during  a 
program.  The  principal  signal  light, 
the  .so-called  “Carrier”  signal  also 
appears  in  this  portion  of  the  panel 
and  is  used  to  indicate  that  the  out¬ 
going  transmission  circuits  are  in 
readiness  and  the  program  can  be 
started.  Other  signal  lights  indicate 
whether  announce  or  program  micro- 
jthones  are  being  u.sed  or  whether  the 
l)rogram  is  being  rec“ived  from  a 
point  outside  the  studios.  Accessory 


controls  on  the  console  panel  include 
a  fader  by  means  of  which  acoustical 
delay  of  “echo”  effects  may  be  intro¬ 
duced,  and  al.so  faders  for  volume 
control  of  booth,  studio,  and  .studio 
sound  re-inforcement  loudspeakers. 
The  announcers’  controls  in  the  .stu¬ 
dio  are  duplicated  at  the  main  con¬ 
sole  and  a  clock,  volume  indicator, 
and  controls  for  illuminated  .studio 
door  entrance  warning  signs  complete 
the  panel  equipment.  The  key  be¬ 
neath  the  duplicate  Carrier  light  at 
the  right  hand  is  operated  at  the 
close  of  a  program  and  sets  in  mo¬ 
tion  the  automatic  channel  transfer 
equipment  which  will  be  de.scribed 
later. 

Since  color  has  been  made  a  feature 
of  the  Hollywood  plant  decorative 
.scheme,  the  control  booths  follow  in 
this  regard.  The  con.soles  them.selves 
are  finished  in  a  blue-gray  neutral 
lacquer,  the  panel  inserts  being  a 
light  umber  matte  surface.  Colors 
and  surfaces  have  been  chosen  to 
avoid  undue  contrast  in  brightness 
between  units  and  between  units  and 
surroundings,  a  considerable  factor 
in  eye  comfort  of  operating  person¬ 
nel.  For  the  same  reason  the  glass 
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observation  panels  have  been  tilted 
forward  to  eliminate  visible  reflec¬ 
tions  of  lights  and  bright  surfaces 
from  the  view  of  the  operating  and 
program  production  personnel  and  en¬ 
gineers. 

The  studio  control  booth  consoles 
are  designed  in  the  form  of  a  right 
angle  to  fit  the  far  corners  of  the 
control  booths  thus  effectively  pre¬ 
venting  through  traffic  interference 
with  the  engineer  by  providing 
“dead  end”  isolation.  With  this  de¬ 
sign  right  and  left  hand  models  were 
required,  depending  on  which  side  of 
the  observation  windows  the  booth 
entrance  door  is  located.  A  built-in 
table  which  sets  against  the  observa¬ 
tion  window  and  adjoins  the  control 
console  is‘  available  for  use  of  the 
program  production  staff.  The  latter 
staff  is  also  provided  with  a  means  of 
addressing  rehearsals  within  the  stu¬ 
dio  by  means  of  a  microphone  and 
loudspeaker. 

Within  the  studio  the  announcers’ 
controls  are  contained  in  a  small  desk 
which  is  secured  to  the  wall  nearby 
and  within  sight  of  the  control  booth. 
At  this  desk,  by  means  of  push  but¬ 
tons,  the  program  and  announce  mi¬ 
crophones,  outside  pickups,  and  the 
local  and  network  groups  of  outgoing 
transmission  lines  may  be  connected 
to  the  studio  output  by  remote  con¬ 
trol.  In  addition,  the  chimes  cues  for 
the  network  are  operated  from  this 
point.  Headphone  monitoring  of  se¬ 
lected  outgoing  and  incoming  pro¬ 
gram  channels  is  available  at  a  jack 


strip  in  the  face  of  the  announcer’s 
desk,  so  that  he  may  listen  in  for  cues 
or  other  reasons  on  other  programs 
leaving  or  passing  through  the  Main 
Control  Room  transmission  circuits. 

All  mixer  output  circuits  are 
routed  in  conduit  and  cable  to  the 
Main  Equipment  Room  where  they 
connect  to  the  input  of  the  standard 
studio  amplifiers  which  provide  an 
output  power  of  1.25  volts  across  a 
125  ohm  resistance  termination.  At 
this  point  the  various  channel  and 
monitoring  amplifiers,  all  having  a 
high  impedance  input,  are  connected 
in  multiple  through  the  agency  of 
the  program  switching  system.  The 
outputs  of  the  channel  amplifiers 
connect  to  the  outgoing  telephone 
transmission  lines  through  a  resist¬ 
ance  network  having  an  attenuation 
of  6  db  and  providing  sufficient  isola¬ 
tion  to  prevent  appreciable  operating 
error  in  reading  line  input  levels  at 
this  point. 

The  standard  NBC  program 
switching  system  of  the  switchbank- 
selector  type  is  an  interesting  feature 
of  the  Hollywood  plant.  This  system 
was  first  developed  for  Radio  City, 
New  York,  and  has  since  been  in¬ 
stalled  throughout  the  NBC  divi¬ 
sions.  It  combines  flexibility  of  func¬ 
tion  with  any  desired  degree  of  auto¬ 
matic  control  and  is  arranged  to  op¬ 
erate  on  a  pre-set  basis  which  elimi¬ 
nates  much  confusion  at  the  instant 
of  switching,  when  several  circuit 
changes  must  be  effected  at  the  same 
time.  This  is  normal  NBC  routine 


since  several  networks  are  ordinar¬ 
ily  in  service. 

To  explain  the  operation  of  this 
system  it  is  necessary  to  refer  to  the 
elementary  grid-type  relay  distribut¬ 
ing  systems  which  were  in  early  use. 
In  this  system,  relays  are  inserted  at 
all  the  junction  points,  each  group 
of  relays  being  interlocked  in  a  ver¬ 
tical  line,  to  prevent  connecting  to¬ 
gether  two  or  more  of  the  input 
busses.  In  such  an  arrangement,  a 
master  control  function  becomes  im¬ 
practical  for  a  large  number  of  chan¬ 
nels  and  input  busses,  as  each  relay 
control  must  be  separately  accounted 
for.  In  addition,  at  each  switching 
operation  all  the  channel  relays  must 
be  released  and  connected  to  another 
input,  even  though  the  same  channel 
group  is  being  used.  Besides  tht‘ 
foregoing,  the  functions  of  pre-selec¬ 
tion  and  automatic  operation  become 
quite  involved  in  such  a  system  for 
the  same  considerations  given  in  fir.-^t 
point  above. 

The  problem  of  a  more  elaborate 
system  was  solved  by  reversing  the 
approach.  Since  the  source  of  a  pro¬ 
gram  connecting  to  any  number  of 
outgoing  channels  is  always  a  single 
channel,  grouping  the  relays  associ¬ 
ated  with  outgoing  channels  in  se- 
called  switchbanks,  and  arranging 
for  a  single  connecting  means  be¬ 
tween  them  and  any  single  program 
input,  simplifies  the  problem.  Many 
separate  channels  may  be  taking  pro¬ 
grams  from  a  studio  plant,  and  there 
(Continued  on  page  73) 


Front  and  back  oi  the  master  control  panel,  where  each  outgoing  channel  is  monitored 
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Frequency  Drift  Compensation 


Hy  means  of  a  silver-plated-ceramic  negative-temperature-roefficient  condenser,  with  a  27- 
olim  resistor  to  keep  it  warm,  drift  in  a  superheterodyne  may  he  reduced  to  low  values 


FREQUKNXY  drift  in  oscillators 
in  a  radio  receiver  is  a  problem 
which  has  been  confronted  since  the 
advent  of  the  superheterodyne.  The 
problem  has  been  attacked  and  par¬ 
tially  solved  in  any  number  of  ways. 
The  particular  problem  to  be  dis¬ 
cussed  here  is  to  so  compen.sate  for 
frequency  drift  with  temperature  as 
to  make  the  drift  unnoticeable  by 
the  user  throughout  any  period  of 
operation.  That  is,  the  consumer 
should  never  be  conscious  of  a  “de¬ 
tuning  effect”  or  poor  quality  due  to 
the  receiver  drifting  from  reson- 


About  6  years  ago  the  writer  de¬ 
veloped  a  compensator  used  in  a 
small  tuner  (with  preselected  sta¬ 
tions)  which  was  composed  of  a  bi¬ 
metal  strip  which  reduced  the  capa¬ 
citance  of  the  oscillator  circuit  wdth 
rising  temperature  and  obtained  its 
heat  for  operation  from  a  tube  near¬ 
by.  This  was  found  to  have  been 
very  successful  since  the  tuner  box 
was  entirely  enclosed,  and  within 
very  narrow  limits  the  compen.sator 
repeated  its  operation  both  in  the 
lalmratory  and  in  the  field.  Thi.s 
same  principle  was  applied  to  the 
usual  type  of  chassis  and  the  results 
were  not  nearly  as  uniform  either  in 
the  laboratory  or  in  the  field.  This 
led  to  the  conclusion  that  in  order  to 
make  this  type  of  compensator  oper¬ 
ate  uniformly  and  repeat  its  results 
satisfactorily,  the  applied  tempera¬ 
ture  must  be  controlled  within  very 
narrow  limits.  The  figures  show  the 
circuit  and  the  unit  used  in  the  old 
tyi>e  of  tuner. 

The  bi-metal  plate  was  formed  as 
shown  and  the  assembly  was  so 
arranged  to  provide  low  minimum 
capacity  (5  tifif).  The  change  in 
capacitance  from  cold  to  hot  was 
about  0.10  /A/i/  which  caused  the 
drift  curve  to  vary  never  more  than 
500  cycles  from  resonance. 

With  the  advent  of  the  push  button 
trimmer  type  tuning,  the  problem 
again  arose  of  reducing  drift  in  the 
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o.scillator  where  automatic  frequency 
control  was  not  desired.  The  same 
method  as  was  u.sed  in  the  tuner 
again  suggested  itself  but  after  care¬ 
ful  investigation  in  which  the  chassis 
employed  was  of  the  conventional  type 
our  results  were  not  as  uniform  as 
desired.  Further,  the  addition  of  ex¬ 
cessive  minimum  capacitance  was  not 
I)ossible  to  enable  the  proper  com- 
pen.sation. 

The  problem  was  then  attacked  as 
follows:  The  drift  was  measured 
without  any  push  buttons  connected 
in  the  circuit.  The  purpose  of  the.se 
measurements  was  to  determine  the 
repeated  drift  of  the  receiver  le.ss 
push  button  trimmers.  The  drift 
was  then  measured  to  determine  the 
contribution  to  the  total  drift  of 
every  component  u.sed.  The  circuit 


of  F'ig.  3  shows  the  test  set-up  for 
measuring  drift. 

The  receiver  is  tuned  to  the  3rd 
harmonic  of  the  455  kc  cry.stal  (1365 
kc)  with  the  oscillator  operating  at 
1820  kc  since  the  receiver  interme¬ 
diate  frequencies  is  at  455  kc.  The 
beat  note  in  the  loudspeaker  is  the 
result  of  1365  kc  signal  from  the 
cry.stal  w’hich  is  always  constant 
beating  with  the  1820  kc  of  the  o.s¬ 
cillator  which  is  drifting  giving  455 
kc  to  produce  an  audio  beat  note  in 
the  loudspeaker  with  the  crystal  fun¬ 
damental.  This  audio  beat  note  is 
then  beat  with  the  outputs  of  beat 
frequency  audio  oscillator  in  the  re¬ 
ceiver  speaker  to  accurately  deter¬ 
mine  the  amount  of  drift  in  cycles. 

Discussion  of  Measurements 

The  receiver  used  in  the  following 
measurements  was  a  7-tube,  2-gang 
single  tube  output  receiver  with  push 


Fig.  1 — Compensa¬ 
tor  made  up  oi 
capacitor  plus  re¬ 
sistor 


Fig.  2 — Bi-metallic  strip  and  heat- 
supplying  resistor  used  in  early  com¬ 
pensation  experiments 
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buttons,  broadcast  and  short  wave 
bands,  with  the  6A8  tube  as  the  os¬ 
cillator  modulator.  The  total  drift 
of  a  normal  receiver  was  measured 
(shown  on  Fig.  4,  Curve  1).  This 
shows  a  drift  from  resonance  to  a 
lower  frequency  of  about  2650  cycles. 

The  shunt  pad  was  then  removed 
adding  more  variable  capacitance  to 
tune  the  same  frequency.  This  con¬ 
dition  was  found  to  have  more  drift, 
(Curve  2)  approximately  4350  cycles. 
The  obvious  reason  for  this  is  that 
the  trimmer  used  reduced  its  capa¬ 
citance  slightly  with  increasing  tem¬ 
perature.  This  trimmer  was  inves¬ 
tigated  by  itself  and  its  negative 
drift  characteristic  was  proved  on  a 
number  of  units  and  later  verified  by 
the  manufacturer. 

The  shunt  trimmer  was  again 
placed  in  the  circuit  and  a  fixed  sil¬ 
ver  plated  mica  capacitor  was  used 
instead  of  the  variable  series  pad- 
der.  Curve  3  shows  the  result  of 
this  substitution,  viz.  that  the  drift 
from  Curve  1  to  Curve  3  is  appre¬ 
ciably  reduced,  and  under  the  condi¬ 
tion  of  the  shunt  padder  and  a  fixed 
silver  plated  series  padder  the  drift 
is  now  only  1850  cycles.  From  this 
point  on  a  fixed  300  fifif  fixed  silver 
plated  mica  capacitor  shunted  by  a 
100  p-nf  variable  was  used  with  re¬ 
sults  very  nearly  Curve  3. 

The  next  step  was  to  remove  the 
range  switch  from  the  circuit  and 
repeat  the  drift  measurements.  The 
range  switch  showed  no  appreciable 
contribution  to  drift. 

The  capacitance  between  primary 
and  secondary  windings  of  the  oscil¬ 
lator  coil  was  suspected  of  contrib¬ 
uting  to  the  drift.  The  primary  was 
wound  directly  over  the  secondary 
at  the  low  side  with  .015  inch  var¬ 
nished  paper  insulation  in  all  pre¬ 
vious  measurements.  To  check  this 
effect  a  primary  coil  was  inserted  in¬ 
side  the  secondary  coil  form  giving 
as  near  as  possible  the  same  oscilla¬ 
tor  performance  but  providing  air 
dielectric  instead  of  varnished  paper. 
The  results  on  this  oscillator  coil 
measured  the  same  as  previously, 
showing  that  the  particular  oscillator 
construction  used  did  not  contribute 
to  drift  appreciably  or  at  least  the 
substitution  of  air  dielectric  is  no 
better  at  the  given  temperature  rise. 

To  further  check  the  oscillator  coil 
drift  characteristics  a  ceramic  coil 
form  was  substituted  for  the  bake- 
lite  coil  form  used  previously.  Here 
again  no  substantial  change  in  drift 


could  be  measured.  The  probable 
reason  for  this  is  that  the  tempera¬ 
ture  rise  in  and  around  the  oscilla¬ 
tor  coil  form  did  not  affect  the  for¬ 
mica  coil  form  sufficiently  to  change 
it  appreciably.  (In  previous  tests 
when  the  temperature  rise  was 
much  greater  than  in  this  particular 
set,  ceramic  proved  substantially 
superior.) 

With  Curve  3  representing  the  best 
compromise  for  the  particular  receiv¬ 
er  in  question  for  manual  operation 
and  no  compensation,  a  push  button 
unit  of  the  capacitor  tuned  type  was 
added  to  the  chassis.  This  was 
switched  into  the  circuit  by  means 
of  the  standard  range  switch  which 
at  the  same  time  removed  the  gang 
condenser  from  the  circuit.  Curve 
4  shows  the  drift  measurement  of 
the  receiver  with  the  push  button 
unit  added.  It  is  noted  that  an  in¬ 
crease  in  drift  is  measured  from 
Curve  3,  from  approximately  1850 
cycles  to  2800  cycles.  (This  value 
varied  somewhat  with  various  units 
but  the  average  is  indicated  by  this 
measurement).  At  the  same  time  the 
push  button  unit  was  added  a  shunt 
coil  was  necessary  to  reduce  the  in¬ 
ductance  to  compensate  for  the  added 
minimum  capacitance  of  the  push 
button  unit.  The  shunt  coils  reduced 


the  total  drift  of  the  circuit  very 
slightly. 

Compensation  was  then  added  to 
reduce  the  drift  to  a  value  where  it 
would  never  be  more  than  500  cycles 
off  resonance.  Any  fixed  commercial 
unit  of  the  negative  drift  type  re¬ 
quired  a  value  so  high  with  the  tem¬ 
perature  rise  of  the  receiver  as  to 
render  it  useless  because  of  the  re¬ 
duction  in  tuning  range  using  the 
same  coils  as  used  to  tune  the  receiv¬ 
er  under  manual  conditions.  The 
procedure  then  was  to  use  the  maxi¬ 
mum  allowable  shunt  capacitance  to 
obtain  the  desired  range,  which  re¬ 
sulted  in  8  jifif  and  apply  added  heat 
by  means  of  a  resistor  unit  close  by 
to  produce  the  proper  change  to  effect 
the  necessary  compensation. 

A  number  of  commercial  units  was 
tested  in  this  manner.  The  first  ex¬ 
periments  were  conducted  by  wind¬ 
ing  resistance  wire  on  the  outside 
of  the  standard  compensator  units 
and  shunted  across  the  heater  wind¬ 
ing  to  produce  the  power  necessary. 
Liquid  compensator,  bi-metal  units 
with  a  heater  unit  enclosed  in  a 
small  can,  and  the  fixed  silver  plated 
units  with  negative  drift  character¬ 
istics  were  used  to  obtain  desired 
results. 

The  unit  finally  adopted  had  the 
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silver  plated  ceramic  unit  of  the 
negative  drift  type  (shown  in  Fig. 
1)  housed  with  a  resistor  unit.  The 
resistor  unit  is  27-a)  and  the  cold 
capacitance  value  8  nnf.  The  27-co 
resistor  is  connected  across  the  6.3 
volt  heater  winding  and  the  8  /t/i/ 
is  connected  across  the  high  side  of 
the  oscillator  grid  circuit. 

Curve  5  shows  the  result  of  add¬ 
ing  the  27-(i),  8  /t/i/  compen.sator 
unit  to  the  receiver  with  6.55  volts 
across  the  27-ui.  It  is  noted  Curve 
4  is  the  drift  curve  with  no  compen¬ 
sation.  Curve  5  shows  drift  in  the 
first  few  minutes  in  the  opposite 
direction  to  the  normal  curves,  at 
about  20  minutes  it  pa.sses  through 
zero  and  drifts  in  the  same  direc¬ 
tion  as  Curve  4  but  only  attains 
about  450  cycles  maximum  at  the 
end  of  90  minutes.  (The.se  curves 
w’ere  carried  out  to  3  hours  with  no 
substantial  change).  Curve  6  shows 
more  power  u.sed,  here  a  22-co  (6.55- 


v)  resistor  and  8  fi}if  capacitor  is 
used.  It  will  be  noted  that  even  more 
reduction  in  drift  is  obtainable. 

Thus  the  development  of  this 
“thermal  compensator”  unit  provides 
a  characteristic  drift  curve  for  the 
receiver  which,  for  the  first  10  or  15 
minutes  of  operation,  is  opposite  to 
the  normal  drift.  In  doing  this  it 
reduces  the  rate  of  drift  of  the  re¬ 
ceiver  while  the  components  are 
heating  up.  Curve  4  shows  a  drift 
of  1900  cycles  in  the  first  15  min¬ 
utes  and  Curve  5  .shows  450  cycles 
in  the  first  3  minutes  and  at  15  min¬ 
utes  it  is  nearly  zero  beat.  Thus 
for  push  button  operation  especially, 
regardless  of  at  what  point  in  time 
the  station  is  “set  up”,  the  drift 
from  resonance  can  never  be  more 
than  ;i:500  cycles  from  resonance, 
which  is  very  desirable  for  success¬ 
ful  fixed  tuning.  Various  production 
receivers  checked  from  time  to  time 
show  slight  variations  for  the  above 
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Fig.  4 — Circuit  and  results  of  measuring  drilt  contributed  by 
Tarious  components 


values  in  that  the  push  button  units 
vary  somewhat.  In  any  event  the 
characteristic  of  the  compensating 
unit  provides  for  a  reduction  of  the 
rate  of  drift  in  the  first  few  minutes 
effectively  and  since  it  caused  the 
drift  to  be  in  the  opposite  direction 
to  the  normal  drift  of  the  receiver, 
variations  of  the  drift  of  the  push 
button  unit  will  cause  the  curve  to 
go  more  negative  or  more  positive 
within  limits.  If  a  push  button  unit 
has  more  drift  than  normal,  the  re¬ 
sulting  curve  may  be  all  in  one  direc¬ 
tion  of  resonance  although  the  char¬ 
acteristic  shape  of  the  overall  curve 
(Curve  5)  will  be  maintained. 

The  characteristic  of  the  compen¬ 
sator  by  itself  is  represented  by  Fig. 

4  with  time  vs.  fifif  indicating 
that  the  compensating  action  endures 
approximately  from  6  to  8  minutes, 
and  that  the  change  in  capacitance  is 
very  rapid  for  the  first  few  minutes. 
This  effect  at  the  very  start  over¬ 
compensates  for  the  heating  up  of 
the  o.scillator  tube  which  is  respons¬ 
ible  for  800  to  1000  cycle  drifts  in 
the  first  few  minutes.  The  remain¬ 
der  of  the  components  then  drift 
only  in  the  direction  to  overcome  the 
excessive  drift  of  the  compensator 
unit,  thus  tending  to  return  the  cir¬ 
cuit  to  resonance. 

The  conclusions  to  be  drawn  from 
this  development  are  that  the  ther¬ 
mal  addition  to  the  fixed  temperature 
variable  compensator  can  be  con¬ 
trolled  by  many  factors.  It  is  pos¬ 
sible  to  use  a  value  of  8  /i/t/  to 
produce  effects  normally  obtained 
w’ith  much  larger  units  by  applying 
external  heat.  If  the  temperature 
ri.se  of  the  receiver  had  to  be  used 
to  operate  the  compensator,  a  value 
of  about  70  p-iif  w’ould  be  neces¬ 
sary.  It  is  also  possible  by  means 
of  two  different  characteristic  com¬ 
pensators.  such  as  one  which  drifts 
positive  and  one  which  drifts  nega¬ 
tive.  to  obtain  any  desired  shape  or 
slope  and  with  the  proper  insulation 
to  develop  time  characteristics  as 
well. 

This  same  principle  of  thermal  ad¬ 
dition  w’as  applied  successfully  to 
motor  drive  push  button  receivers, 
w’here  the  proper  compensation  lim¬ 
ited  drift  to  dr500  cycles. 

Figure  2  shows  the  first  ex¬ 
perimental  unit  developed  using  a 
bi-metal  spring  and  resistor  to  pro¬ 
vide  the  necessary  heat.  The  devel¬ 
opment  from  this  point  on  is  de¬ 
scribed  throughout  this  article. 
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WITHIN  two  months  the  num¬ 
ber  of  radio  set  manufacturers 
who  have  announced  their  intention 
of  producing  television  receivers  or 
kits  has  nearly  trebled.  In  March, 
Electronics  reported  six  manufactur¬ 
ers  in  the  field.  At  the  present  writ¬ 
ing  the  list  has  grown  to  include  the 
following  names:  American  Tele¬ 
vision,  Andrea,  Crosley,  DuMont, 
Emerson,  Farnsworth,  Garod,  Gen¬ 
eral  Electric,  Hallicrafters,  Majestic, 
Meissner,  Philco,  Pilot,  RCA  Victor, 
Stewart-Warner,  Stromberg-Carlson, 
and  Westinghouse.  This  is  an  im¬ 
pressive  list,  but  it  by  no  means  in¬ 
cludes  all  the  firms  who  have  a  stake 
in  the  television  business.  Behind 
the  receiver  manufacturers  there  are 
a  large  number  of  supply  companies 
which  have  developed  special  compo¬ 
nents  for  television  purposes.  Many 
of  these  components  differ  materially 
from  those  used  in  sound  receiver 
production,  not  only  because  of  the 
new  functions  involved,  also  because 
the  standards  of  quality  and  stability 
must  necessarily  be  higher  for  video 
work. 

In  the  interest  of  investigating  the 
television  components  business.  Elec¬ 
tronics  requested  information  from 
147  parts  manufacturers  in  the  radio 
and  allied  fields.  This  report  reviews 
replies  received  from  some  25  firms. 

Analysis  of  the  returns  from  com¬ 
ponents  manufacturers  shows  that 
nearly  every  type  of  part  is  being 


made  in  specialized  form  for  tele¬ 
vision  receiver  production.  The  list 
includes  tubes  (cathode  ray  tubes  as 
well  as  pentode  amplifiers  and  recti¬ 
fiers),  capacitors  (tuning,  by-pass, 
coupling  and  filter  tyi>es),  resistors 
(variable  and  fi.xed,  especially  for 
high  voltage  work),  and  inductors 
(  r-f,  i-f,  and  video  coils,  .scanning  and 
power  supply  transformers)  as  well 
as  a  large  number  of  special  mount¬ 
ing  parts,  sockets  and  cathode-ray 
tube  accessories.  Three  manufactur¬ 
ers  (Andrea,  Garod,  and  Meissner) 
are  producing  complete  kits  of  parts 
from  which  television  receivers  may 
be  assembled  with  a  minimum  of 
technical  knowledge.  Several  firms 
have  announced  dipole  antenna  struc¬ 
tures  for  television  reception.  While 
many  receiver  manufacturers  are 
producing  their  own  parts,  there  is  at 
least  one  source  of  supply,  generally 
available  to  the  trade,  for  every  com¬ 
ponent  which  goes  into  a  television 
receiver. 

The  following  descriptions  of  tele¬ 
vision  components  are  classed  accord¬ 
ing  to  their  function  in  the  receiver. 
Every  attempt  has  been  made  to  in¬ 
clude  all  suppliers,  but  it  has  been 
necessary  to  restrict  attention  to 
those  parts  which  have  been  specially 
developed  for  television  purpo.ses,  and 
to  exclude  those  parts  which,  while 
used  in  television  receivers,  are  not 
essentially  different  from  those  em¬ 
ployed  in  conventional  all-wave  sound 
receivers. 


Filter  and  coupling  capacitors  de¬ 
signed  for  teleyision  by  Sprague 
engineers 


Two  specialised  yolume  controls,  a 
low-capacitance  unit  by  IRC  (left) 
and  a  center-tapped  centering  con¬ 
trol  developed  by  Mallory-Yoxley 


Cathode-Ray  Tubes  aiid  Power  Suyiily 
Components 


Table  I  (page  60)  shows  the  cath¬ 
ode-ray  tubes  now  available,  together 
w'ith  the  more  important  oi>erating 
characteristics.  The  sources  of  sup¬ 
ply  include  four  companies:  The  Al¬ 
len  B.  DuMont  Laboratories,  Hy- 
grade-Sylvania  Corp.,  National  Union 
Radio  Corp.,  and  the  RCA  Manufac¬ 
turing  Company. 

The  cathode-ray  tube  power-supply 
auxiliaries  include  high  voltage  and 
filament-heating  transformers,  high 
voltage  bleeder  resistors,  insulated 
shaft  volume  controls  for  focussing, 
filter  capacitors,  insulated  sockets, 
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Video  i-i  coil  lorms,  molded  irom  Bakelite  polystyrene  by  'he  Erie  Resistor  Corporation,  lor  use  in  RCA  receivers 


and  high-voltajre  fittinjrs  and  inter- 

IcK'ks. 

High  voltage  transformers  are 
available  on  special  order  from  nearly 
all  transformer  manufacturers.  Stock 
transformers  carried  by  RCA  (Cam¬ 
den)  include  a  7000-volt  (d-c  output) 
power  transformer,  including  recti¬ 
fier  filament  winding  (stock  number 
0801).  An  RCA  transformer  (stock 
number  33390)  for  5-inch  tubes  in¬ 
cludes  2200-volt  high  voltage  and 
windings  for  all  receiver  functions, 
(low  voltage  plate  supply,  6.3  volt 
heater  windings,  5-volt  rectifier 
heater  and  2.5-volt  heater).  The 
Halldorson  line  includes  a  trans¬ 
former  (type  S-100)  for  a  5-inch 
tube,  with  1500  volt  (r-m-s)  winding 
at  10  ma,  and  two  2.5-volt  heater 
windings.  Kenyon  transformers  in¬ 
clude  a  3000-volt  model  (type 
T-203A)  for  5-inch  tubes  and  a  1200 
volt  model  (type  T-208)  for  3-inch 
tubes.  Both  these  transformers  in¬ 
clude  heater  windings.  The  Kenyon 
type  T-204A  is  a  6000-volt  unit  for 
9-  and  12-inch  tubes,  with  three  2.5- 
volt  windings.  The  United  Trans¬ 
former  Company  makes  two  trans- 
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formers:  type  PA-321  for  4500-volt 
(r-m-s)  with  two  2.5  volt  windings 
and  type  PA-322  with  2300-volt  sec¬ 
ondary  and  heater  windings. 

The  resistors  and  volume  controls 
used  in  the  high-voltage  bleeder  cir¬ 
cuits  are  in  most  cases  conventional. 
However  two  specialized  forms  of 
high-voltage  fixed  resistors  have  come 
to  light.  One  is  the  metallized  spiral 
type  manufactured  by  International 
Resistance  Co.  Values  of  resistance 
as  high  as  several  thousand  megohms 
at  ratings  up  to  50  watts  are  avail¬ 
able,  with  or  without  taps.  Such  re¬ 
sistors  are  also  u.seful  as  multipliers 
for  high  voltage  voltmeters.  High 
resistances  sealed  in  ceramic  tubes 
useful  for  high  voltage  work  are 
made  by  Ohio  Carbon.  The  Erie  Re¬ 
sistor  Corp.  has  designed  a  “ring” 
form  of  carbon  resistor  which  can  be 
assembled  in  varying  resistance  val¬ 
ues  and  power  ratings,  with  taps  at 
desired  positions.  The  voltage  rat¬ 
ing  of  the  larger  resistor  is  1000 
volts  per  unit,  which  is  considerably 
higher  than  the  usual  carbon  resistor 
can  stand.  S.  S.  White  Company  has 
a  line  of  very  high  resistances  suit¬ 


able  for  measurements,  as  well  as  cir¬ 
cuit  purposes. 

The  volume  control  manufacturers 
are  supplying  standard  controls  for 
focus  and  brightness  controls,  the 
only  difference  in  the  majority  of 
units  being  an  insulated  shaft,  from 
2  to  3  inches  in  length,  which  per¬ 
mits  using  the  control  several  thou¬ 
sand  volts  above  chassis  potential. 

High  voltage  filter  capacitors  espe¬ 
cially  designed  for  cathode-ray  power 
supplies  are  now  offered  by  several 
firms.  The  General  Electric  Com¬ 
pany  has  standard  “Pyranol”  oil- 
filled  capacitors  in  ratings  from  1500 
to  7500  volts  d-c  working  voltage,  at 
capacitances  up  to  0.5  juf  in  the  high 
voltage  rating.  The  Cornell-Dubilier 
Company  has  a  line  of  “Dykanol” 
units  for  working  voltages  from 
1,000  to  10,000  volts,  at  values  from 
0.01  /if  to  0.5  /if.  RCA  offers  a  0.03 
/if  7500  volt  capacitor,  stock  number 
33018,  Aerovox  makes  the  “Hyvol” 
line,  with  voltage  ratings  and  capaci¬ 
tances  suitable  for  all  television 
power  supply  applications.  The  Solar 
Company  line  includes  capacitors 
rated  at  from  1000  to  7500  d-c  work- 
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ing  volts.  In  the  lower  voltage  rat¬ 
ings,  capacitances  as  high  as  10  /if 
are  available  in  a  single  unit.  At  the 
higher  voltage  ratings,  however,  the 
highest  capacitance  is  0.1  /if.  In  the 
usual  filter  circuit,  at  5000  to  7000 
volts,  two  units  are  used,  each  of 
about  0.05  /if  capacitance. 

Several  high-inductance  reactors 
for  use  in  high-voltage  filter  circuits 
are  available,  although  current  prac¬ 
tice  seems  to  favor  the  resistive  type 
of  filter  structure.  Halldorson  has 
two  chokes  intended  for  5-inch  tube 
power  supplies.  RCA  manufactures 
a  1500-henry  choke,  as  does  the 
United  Transformer  Company.  Amer¬ 
ican  Transformer  Company  has  done 
a  great  deal  of  work  with  such  reac¬ 
tors  resulting  in  decreased  corona. 

Since  most  high  voltage  power  sup¬ 
plies  are  of  the  grounded  negative 
type,  it  is  necessary  to  insulate  the 
rectifier  socket  for  the  d-c  output 
voltage.  Several  insulated  sockets  of 
this  type  are  available.  The  Alden 
Products  Co.  has  a  molded  Bakelite 
socket  with  two  projecting  arms 
which  increase  the  insulation  path 
from  terminals  to  chassis  by  2  inches 
relative  to  the  conventional  socket. 
This  socket  (type  484B)  is  intended 
for  voltages  not  higher  than  3000 
volts,  i.e.  for  5-inch  tubes.  For 
higher  voltages,  socket  type  494B  of 
similar  construction  is  available,  for 
use  with  the  2V3G  tube,  with  peak 
inverse  voltage  as  high  as  16,500 
volts.  The  Ferranti  Company  offers 
an  electrostatic  high-voltage  volt¬ 
meter. 

The  rectifier  tubes  suitable  for 
high  voltage  power  supply  work  are 
shown  in  Table  II.  The  type  2V3G 
seems  to  be  an  almost  unanimous 
choice  for  5000-  to  7500-volt  supplies, 
except  where  voltage  doubling  is  em¬ 
ployed.  For  the  lower  voltages  the 
879  and  2Y2  tubes  are  widely  used. 
The  878  is  not  used  because  of  its 
high  cost,  and  the  fact  that  it  has 
only  slightly  superior  performance 
relative  to  the  2V3G. 

The  Alden  Company  makes  a  wide 
variety  of  mounting  parts  and  acces¬ 
sories  for  cathode-ray  tubes,  several 
of  which  are  shown  in  the  accompany¬ 
ing  photographs.  Several  varieties 
of  “magnal”  11-prong  sockets  for  the 
1802  and  1805  types  of  cathode-ray 
tube  are  manufactured  by  Alden. 
The  sockets  are  equipped  with  color- 
coded  leads  having  the  proper  insula¬ 
tion  for  the  high  voltages  and  hav- 
.  ing  a  grid  lead  separated  from  the 
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Sockets  and  plugs  of  the  Alden  Products  Company.  A  six-prong  cathode-ray  tube  socket 
an  11-prong  magnal  socket  with  leads.  llO-xolt  power  supply  interlock  plug,  and  (fore¬ 
ground)  plug  connection  for  scanning  generator  leads 


Meissner  coils  and  tuned  circuits.  Above,  can  and  coil  of  a  14.25-Mc  trap,  and  (right)  coil 
of  a  13-Mc  trap  choke.  Below,  left  to  right,  a  video  amplifier  peaking  coil,  an  8-Mc  sound 
channel  grid  coil,  and  a  video  second-detector  coupling  coil 


i.iu- 


R'. 


Parts  ior  hiqh  Toltage:  a  metallized-spiral  resistor  (IRC)  suitable  for  25  watt  service,  an 
insulated  rectiiier-tube  socket  ior  high-voltoge  power  supply  (Alden)  and  a  7000-volt  second 
anode  connector  with  insulated  shell  and  lead  (Alden) 


Picture  intermediate  transformer  manufactured  by  the  F.  W.  Sickles  Company. 


designed  ior  sub-panel  mounting  in  coniunction  with  single-ended  tubes,  displays  a  useful 


bandwidth  of  3.85  Me  with  adequate  attenuation  of  adjacent  sound  channels 


rest,  to  maintain  low  wiring  capaci¬ 
tance.  Six-prong  sockets  for  1800, 
1803,  and  1804  type  tubes  are  also 
available  from  this  company,  fitted 
with  lead  wires.  In  one  form,  a  high 
collar  is  molded  around  the  socket 
to  surround  the  base  and  give  com¬ 
plete  mechanical  protection  against 
the  high  voltage.  The  material  of 
these  sockets  is  corona-resistant,  and 
is  molded  to  preserve  this  property. 
For  the  grid  leads,  special  low-capaci¬ 
tance  connectors  and  plug-jack  com¬ 
binations  are  made.  For  the  second 
anode  connector,  an  Alden  fitting  is 
available  w’hich  completely  covers  the 
cap  and  insulates  it.  A  special  pro¬ 
tective  grid  cap  for  the  type  879 
rectifier  tube  is  available  which  pre¬ 
vents  the  user  from  coming  in  con¬ 
tact  with  the  high  voltage  supply 
even  when  he  removes  the  cap  with 
the  voltage  on.  The  American  Phe¬ 
nolic  Company  also  makes  several 
types  of  sockets,  grid  caps,  low-loss 
bushings,  and  cables  for  use  with 
cathode-ray  tubes. 

An  interesting  form  of  interlock, 
made  by  Alden,  is  shown  in  the  photo¬ 
graph.  It  consists  of  a  standard  cord 
and  plug  assembly  with  a  two-prong 
recessed  jack  fitting.  This  fitting  is 
fastened  to  the  rear  cover  of  the 
receiver.  When  the  cover  is  in  place, 
the  jack  engages  a  two-prong  plug, 
mounted  on  the  cabinet  or  chassis, 
and  thereby  applies  the  110-volt 
power  to  the  set.  The  cover  cannot 
be  removed  without  breaking  this 
connection  and  removing  the  power 
from  the  set.  The  jack  fitting,  while 
connected  to  the  110-volt  line,  does 
not  present  any  exposed  contacts 
when  disconnected  from  the  plug, 
thereby  avoiding  the  possibility  of 
shock  by  contact  with  the  fitting 
itself. 

Scanning  Generator  Components 

Components  used  in  the  scanning 
and  deflection  systems  of  television 
receivers  are  divided  into  tw’o  classes, 
those  intended  for  magnetic  deflec¬ 
tion  and  those  for  electric  deflection. 
The  former  are  the  more  specialized, 
since  for  magnetic  deflection  a  scan¬ 
ning  yoke  and  special  output  trans¬ 
formers  are  required.  The  saw-tooth 
generators  which  are  essentially  the 
same  in  both  forms  seem  to  be  prin¬ 
cipally  of  the  blocking  oscillator  va¬ 
riety,  and  require  special  transform¬ 
ers.  According  to  present  advices, 
four  manufacturers  have  equipment 
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The  Meissner  video  i-i  transformer, 
permeability-tuned 

of  this  sort  available :  Kenyon  Trans¬ 
former,  RCA  (Camden),  and  United 
Transformer.  Apparatus  for  use 
when  short  retrace  time  is  desirable 
has  been  designed  by  Amertran. 

The  Kenyon  line  includes  a  mag¬ 
netic  deflecting  yoke,  type  T-700A, 
which  is  considerably  shorter  than 
those  heretofore  produced  and  which 
is  adaptable  to  deflecting  the  “short” 
9-inch  tubes.  A  magnetic  focussing 
yoke,  for  cathode-ray  tubes  having 
magnetic-type  electron  guns,  is  avail¬ 
able.  Low  and  high  frequency  block¬ 
ing-oscillator  transformers  are  avail¬ 
able  (types  T-60  and  T-59  respec¬ 
tively),  as  well  as  low  and  high  fre¬ 
quency  output  transformers  for  mag¬ 
netic  deflection  (types  T-lllA  and 
T-112A). 

The  RCA  line  includes  type  9857 
low  impedance  deflecting  yoke  (with 
low  impedance  vertical  coils),  type 
32899  horizontal  blocking  oscillator 
transformer,  type  32898  vertical 
blocking  oscillator  transformer,  type 


9862  horizontal  output  transformer, 
and  type  32900  vertical  output  trans¬ 
former.  These  components  are  those 
shown  in  the  diagram  on  page  24  of 
the  March,  1939  issue  of  Electronics. 

The  United  Transformer  Company 
manufactures  type  PA-320  magnetic 
deflecting  yoke,  types  PA-324  and 
PA-325  vertical  and  horizontal  block¬ 
ing  oscillation  transformers,  and 
tyi)es  PA-323  and  PA-326  vertical 
and  horizontal  output  transformers. 

R-f,  i-f,  and  video- frequency  components 

The  signal  circuits  of  television 
receivers  demand  highly  refined  de¬ 
sign  to  accommodate  the  wide  band 
of  frequencies  in  the  picture  channel. 
The  problem  is  answered  in  different 
ways  at  different  frequencies,  but  in 
general  it  is  desirable  to  keep  the 
capacitance  of  each  circuit  at  a  mini¬ 
mum.  Inductive  tuning  has  therefore 
become  the  rule  in  most  r-f  and  i-f 
circuits.  The  inductance  is  changed 
by  varying  the  position  of  a  pow¬ 
dered-iron  core  within  the  coil  struc¬ 
ture. 

In  the  radio  frequency  circuits, 
very  fevv  complete  components  have 
been  made  available,  except  as  ad¬ 
juncts  to  complete  kits.  RCA  makes 
a  special  plunger-type  variable  ca¬ 
pacitor  suitable  for  trimming  pur¬ 


poses.  Of  interest  in  circuits  which 
use  lumi)ed  capacitance  are  the  tubu¬ 
lar  fixed  ceramic  capacitors  offered 
by  Centralab,  Erie  Resistor,  and 
American  Lava  Corp.  These  capaci¬ 
tors  have  very  stable  characteristics 
and  can  be  made  self-comi>ensating 
against  temperature  variations.  One 
use  of  such  capacitors  is  in  loading 
the  tuned  circuit  of  the  u-h-f  oscilla¬ 
tor  for  the  low-frequency  channels. 

I-f  transformers,  available  from 
the  Meissner  Company  and  from  the 
F.  W.  Sickles  Company,  are  illus¬ 
trated  in  the  accomi)anying  diagrams. 
Both  units  are  of  the  permeability 
tuned  variety,  with  capacity  elements 
for  coupling  and  signal  rejection. 

The  Sickles  transformers  are  in¬ 
tended  for  sub-panel  mounting,  to 
allow  the  shortest  possible  leads  to 
single-ended  tubes.  Six  transform¬ 
ers  in  all  are  used,  four  for  the  pic¬ 
ture  intermediate  frequency  system 
and  two  for  the  sound.  The  picture 
band-width  is  approximately  3.85  Me, 
with  a  gain  of  3500  using  two  1853 
tubes  and  one  1852.  By  employing 
1852  tubes  throughout  the  gain  may 
be  increased  to  roughly  6000.  The 
sound  channel  displays  a  gain  of 
about  4000  in  two  1853  tubes.  In¬ 
cluded  in  the  units  are  capacity-tuned 
wave  traps  for  attenuating  the  adja¬ 
cent  channel  audio  signal  and  the 


Band-pats  response  ol  the  Sickles  picture  i-i  system,  displaying  a  gain  of 

4000  in  3  tubes 


Erie  Resistor's  ring-type  unit  ior 
high-Toltage  bleeders 


associated  sound  channel. 

The  Meissner  line  includes  a  num¬ 
ber  of  specialized  coils,  some  of  which 
are  shown  in  the  illustrations.  Among 
them  are  a  41  ph  peaking  coil  for 
use  with  a  2000-ohm  plate  load  re¬ 
sistor  in  video  amplifier  circuits,  low 
pass  filter  coils  for  connecting  the 
picture  detector  to  the  video  stage, 
and  a  sound  i-f  grid  coil  (8.25  Me). 
Also  available  are  trap  circuits,  one 
to  remove  the  12.75  Me  picture  i-f 
from  the  sync  circuits,  and  another 
tuned  to  14.25  Me  to  remove  the 
sound  i-f  of  the  adjacent  channel. 

(Continued  on  page  60) 
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CIRCLE  DIAGRAMS 
FOR  TUBE  CIRCUITS 


Circle  (liujiraiiis,  which  have  loii";  heeii  used  to  predict  performance  of  induction  and 
synchronous  motors,  are  here  applied  to  determine  the  operation  of  tube  circuits 


CIRCLK  diagrams  for  induction 
motors  are  well  known.  Circle 
diagrams  have  also  proved  useful  for 
synchronous  motors,  transmission 
lines,  and  even  comparatively  simple 
.series  and  i)arallel  circuits.  Circle 
diagrams  can  be  equally  useful  in 
the  study  of  tube  circuits;  moreover, 
they  can  be  set  up  in  sufficiently  gen¬ 
eral  form  to  apply  to  any  triode  ele¬ 
ment,  regardless  of  its  constants. 

The  equivalent  series  circuit  for 
the  tube  and  its  load.  Fig.  1,  is  the 
basis  of  the  circle  diagrams.  The  am¬ 
plification  factor,  fi,  of  the  tube,  and 
its  internal  plate  resistance  to  alter¬ 
nating  current.  Rp,  are  the  important 
constants.  The  external  series  im¬ 
pedance,  Zo  =  Ro  ^  jXo,  is  the  equiv¬ 
alent  impedance  of  the  plate  circuit 
network,  whatever  its  complexity. 

The  values  of  Ro  and  Xo  will,  in 
general,  change  with  the  frequency, 
so  that  it  is  necessary  to  refigure 
them  for  each  frequency  at  which  the 
performance  of  the  circuit  is  to  be 
investigated.  For  the  reduction  of  a 
network  to  an  equivalent  impedance, 
the  circle  diagrams  give  little  aid. 
Their  value  lies  in  the  extent  of  the 
performance  data  they  reveal,  once 
the  equivalent  series  impedance  has 
been  computed. 

The  generality  of  the  diagrams  is 
brought  about  by  using  the  relative 
values  of  external  resistance  and  re¬ 
actance,  with  Rp  as  a  reference,  in¬ 


stead  of  the  ohmic  values.  These  rela¬ 
tive  values  are  represented  by  kr  and 
kx  respectively.  Thus,  Ro  =  krRp, 
and  .\ o  —  KxRp* 

Circle  Diagrams  for  Voltage  Gain 

The  simple.st  circle  diagram  is  that 
for  constant  voltage  gain,  or  ratio 
of  external  impedance  drop  to  signal 
input.  The  alternating  component  of 
tube  plate  current  due  to  an  alternat¬ 
ing  signal  voltage  on  the  grid,  Et,  is 
well  known  to  be,  in  effective  values, 

j  ^  _ 

IGVZ.  V(/^ -r /e.)* -h  A'.s 
^ _ nE. 

Then  the  voltage  gain  is 

y  a  =  (ill  =  nE.  li,  -f 

E.  R,  +  kry  +  k.^ 

Vav*  -t-  ky 

=  -  n  =  k,  Pi, 

V(i  +  krY  +  ky 

where 

k.=  (1) 

V(i  +  k,y  -t-  ky 

This  ratio  is  also  independent  of  the 
tube,  and  expresses  the  voltage  gain 
as  a  fraction  of  the  amplification 
factor  of  the  tube. 

To  get  the  equation  of  the  circle 
diagram,  square  equation  (1),  clear 
of  fractions,  combine  terms,  and 
divide  to  make  the  coefficients  of  kr" 
and  fc/  unity,  giving 


ky  +  ky  - 


1  -  ky^' 


{■2} 


If  kr  is  assigned  to  the  X  axis,  and 
kx  to  the  Y  axis,  it  is  seen  that  equa¬ 
tion  (2)  represents  a  circle  with  its 
center  on  the  kr,  or  .Y  axis.  The  points 
at  which  the  circle  cuts  the  X  axis 
are  determined  by  letting  kx  =  O,  and 
solving  for  kr.  This  gives 


From  this  equation  it  is  apparent 
that  the  abscissa  of  the  center  of  the 
k  * 

voltage  gain  circle  is  _*  ^  ^  ,  and 

its  radius  is  Y~-k  ^  these 

data,  it  is  a  simple  matter  to  con¬ 
struct  circles  for  as  many  values  of 
kr,  or  relative  voltage  gain,  as  de¬ 
sired.  Once  these  are  drawn,  any  one 
of  the  three  constants,  fc,,  kr,  or  kx, 
can  readily  be  found,  provided  the 
other  two  are  given. 


Mini7num  Gam  Locus 

The  highest  point  of  each  circle  is 
directly  over  the  center,  and  its 

coordinates  are  k,  =  ^ 
k.  =  ^  fi-  Eliminating  kr  be¬ 
tween  them  gives. 

ky  =  ky+kr  =  kr{\  -t-  kr)  (4) 

as  the  locus  of  the  maximum  points 
of  the  several  voltage  gain  circles. 
The  abscissa  of  each  point  on  this 
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Fig.  2— For  undistorted 
power  output,  the  oper¬ 
ating  point  of  the  tube 
is  restricted  to  the  area 
between  lines  GD  and 
GA 


Fig.  3 — Vector  diagram 
for  loaded  triode.  The 
phase  difference  of  in¬ 
put  and  output  is 
equal  to  angle  EOD 
and  has  the  same  sign 
as  angle  COD 


locus  indicates  the  kr  value  that  gives 
minimum  voltage  gain  when  kx  is 
held  constant  at  the  corresponding 
ordinate  value. 

Circle  Diagrams  for  Power  Output 

The  next  circle  diagram  is  that  for 
power  output.  From  previous  con¬ 
siderations,  the  power  consumed  in 
the  external  plate  circuit,  due  to 
alternating  current,  is 


P. 


/i*P. 


p*  kr  Rp 

RTTTfWTT? 


Rp  (1  +  kr)'  +  kp'  “  •  Rp  ' 

where 


k  »  ^ 

(1  +  kr)'  -h  k.' 


(5) 


This  ratio  is  also  independent  of 
the  tube,  and  expresses  the  power 
output  as  a  fraction  of  the  power  that 
would  be  lost  in  the  tube  if  the  ex¬ 
ternal  impedance  could  be  reduced  to 


zero.  To  get  the  equation  of  the 
circle,  clear  equation  (5)  of  fractions, 
expand  and  rearrange  to  the  follow¬ 
ing  form : 

kr'  +  k,'  -  kr+l  =  0  (6) 


This  equation  also  represents  a 
circle  with  its  center  on  the  kr,  or  X 
axis.  Putting  kx  =  0,  and  solving 
for  kr  gives 


kr 


1  -  2  fc,  .  Vi  -  u- 

2fc,  2kp 


(7) 


From  this  equation  it  is  evident 
that  the  abscissa  of  the  center  of  the 
1  —  2  fc 

power  circle  is  kr  ^ — -  ,  and 

its  radius  is  jfc,  =  ~  .  With 

2kp 

these  data,  circles  can  be  constructed 
for  as  many  values  of  ku>  as  desired. 
When  these  are  drawn,  any  one  of 
the  three  constants,  kv>,  kr  or  kx, 
can  readily  be  found,  provided  the 
other  two  are  given. 


Maximum  Power  Locus 

Eliminating  kw  between  the  ex¬ 
pression  for  the  abscissa  of  the  center 
of  the  power  circle,  and  the  expres¬ 
sion  for  its  radius,  gives 

A-.*  =  kr'  -  1  (8) 

as  the  locus  of  the  maximum  points 
of  the  several  power  circles.  The 
abscissa  of  each  point  on  this  locus 
indicates  the  kr  value  that  gives  max¬ 
imum  output  when  kx  is  held  con¬ 
stant  at  the  corresponding  ordinate 
value. 


Maximum  Uudistorted  1‘oirer  Lueus 


The  discussion  so  far  has  assumed 
linearity  of  the  Cp,  ip  characteristic 
of  the  tube,  or  constancy  of  Rp  for  all 
values  of  plate  voltage  and  grid  volt¬ 
age.  For  many  purposes  this  as¬ 
sumption  is  unwarranted,  as  the 
characteristic  has  a  decided  curva¬ 
ture,  particularly  at  low  values  of 
plate  current.  One  way  of  avoiding 
the  resulting  distortion  is  to  keep  the 
path  of  the  operating  point  away 
from  the  curved  part  of  the  charac¬ 
teristic.  This  is  done  by  specifying 
a  minimum  value  to  which  the  plate 
current  is  permitted  to  drop.  Such 
a  value  of  plate  current  would  be 
represented  by  the  line  GA  in  Fig.  2. 

Distortion  of  another  kind  results 
if  the  grid  becomes  positive  with 
respect  to  the  cathode,  and  draws 
current.  This  is  prevented  by  not 
permitting  the  operating  point  to 
pass  beyond  the  line  GD,  the  <p.  ip 
characteristic  when  the  grid  is  main¬ 
tained  at  the  same  potential  as  the 
cathode.  The  path  of  the  operating 
point  is  then  to  be  limited  to  the  space 
between  the  lines  GD  and  GA.  Within 
these  boundaries,  this  path  may  be 
so  disposed  that  for  a  given  grid 
swing  the  power  is  a  maximum.  The 
grid  swing  may  then  be  increased 
without  altering  the  load  constants, 
but  still  keeping  the  operating  pa*^h 
within  the  required  area  by  modify¬ 
ing  the  direct  current  values,  until 
the  peak  values  of  plate  voltage  or 
current  reach  a  practical  limit.  The 
output  under  these  conditions  is 
known  as  the  Maximum  Undistorted 
Power. 

The  kr  and  kx  values  which  deter¬ 
mine  an  operating  path  that  touches 
the  boundary  lines  GD  and  GA  may 
be  derived  with  the  aid  of  Fig.  2.  By 
definition. 


FQ  _  ^2  n  Ep 
QD 


Rp,  so  that  M  E, 
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Substituting  this  value  of  in  the 
expression  for  /,  first  derived 


gives 


QD 


V2  V(1  +  k,)*  +  k* 

an.l  Q/)  =  V  2  /,  V(1  +  k,)'  +  it.* 

Also  .-!(?=  V2  /,,  so  that  AQ  QD  =‘  AD 


atiil 


Hut 


V2  /,  (1  +  V(i  +  k,y  +  *.*) 

.4_D _ 

V2  (1  +  V  (1  +  it,)*  +  A-.*) 

.4/>» 


P.  =  /,*  li.  = 

kf 


Alfi  R, 


(1  +  V(1  +  i>)»  4-  A-.*)*  2 


A., 


power.  Substituting  this  value  of  kr 
in  the  expression  for  fcx*,  the  latter 
becomes  zero  only  if  the  negative  sign 
is  used  before  the  radical.  Using  the 
negative  sign  gives  as  a  final  form, 

.  ,  _  2  A,»  -  1  -  Vs  A,*  +  8  A,  +  1 

'  2 

for  the  locus  of  points  on  the  several 
power  circles  repre.senting  maximum 
values  of  ku.  The  abscissa  of  each 
point  on  this  locus  indicates  the  kr 
value  that  gives  maximum  undis¬ 
torted  power,  as  just  defined,  when 
kx  is  held  con.stant  at  the  correspond¬ 
ing  ordinate  value. 


whire  A.  = - — 

(1  +  V(1  +  A>)*  4- A.*)* 

For  maximum  output,  kr  and  kx 
should  be  so  related  that  ku  is  a  max¬ 
imum.  Differentiating  the  expres¬ 
sion  for  ku  with  respect  to  kx,  equat¬ 
ing  to  zero,  and  simplifying,  gives 

1. 1  _  2  A,‘  -  1  ±  Vs  A,*  +  8  A,  -f-  1 
2 

It  is  known,  and  is  apparent  from 
the  biciuadraric  equation  which  is 
solved  to  give  this  expression  for  kx*, 
that  when  kx  is  zero,  kr  has  a  value 
of  two  for  maximum  undistorted 


Phase  Shift  Curves 

It  is  well  known  that  in  all  ampli¬ 
fiers  there  is  phase  difference  ap¬ 
proaching  180°  between  the  signal 
voltage  and  the  output  voltage.  This 
phase  difference  varies  with  the  char¬ 
acter  of  the  load,  and  it  may  readily 
be  calculated. 

The  vector  diagram  of  the  circuit, 
Fig.  3,  is  well  known.  The  phase  dif¬ 
ference  referred  to  is  represented  by 
the  angle  EOD,  which  has  the  same 
sign  as  the  angle  COD.  In  the  tri¬ 
angle  AOC,  angle  ACO  is  equal  to  an¬ 
gle  COD,  and 


C.l  ^  AO 
sin  Z  CO  A  sin  £  ACO 


Transposing,  sin  z  COD  =  sin  Z  ACO 
sin  Z  COA 


CA 


Substituting, 


sin  Z  COD 


hR,  h  X, 

/,V(«,  +  ft.)*  +  X.* 


ka 

V  A,*  + A.*V(1+A,)»  +  A.* 
This  relationship  holds  for  either  in¬ 
ductive  or  capacitive  reactance  in  the 
load  circuit. 

Inverting,  squaring,  transposing, 
expanding,  and  clearing  of  fractions, 
there  appears 


A.«  +  (A,*  4-  (1  +  A,)*  -  CSC*  Z  COD)  A.*-f 
A,*  (1  4-  A,)*  =  0  (10) 

For  plotting  purposes,  it  is  more  con¬ 
venient  to  solve  this  expression  like  a 
quadratic  equation  for  kx*,  giving 

CSC*  Z  COD  -  A,*  -  (1  4-  A,)«  ± 

A.  -  2 

V  (A,*4-(14-A,)*-c8c*  lCOD)'-Ak,'  (14-A,)* 

(IT) 

as  the  equation  of  the  locus  of  kr  and 
kx  values  which  give  a  constant  angle 
of  phase  difference. 

Since  equation  (10)  has  no  con¬ 
stant  term,  the  loci  for  all  values 
of  the  angle  EOD  pass  through  the 


Fig.  4 — Cud*  diagram  for  Toltago  gain.  RelatiTO  values  of  external  resistance  and  react¬ 
ance  are  used  instead  of  ohmic  values  to  make  the  diagrams  general  in  their  application 
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Inionncrtion  available  from  circle  diagrams 


Item 

1.  *r  =  I 

2.  =  I 

3.  =  0.63 

4.  =  0.2 

5.  Phase  Shift  =  161.5° 

6.  The  relative  voltage  gain  is  greater  than  minimum, 
with  this  value  of  kr.  For  this  value  of  ki,  minimum 
kv  occurs  when  kr  —  0.62. 

7.  The  relative  power  output  is  less  than  may  be  ob¬ 
tained  with  either  of  these  constants.  With  Hr  —  I, 
it  is  possible  to  get  kv  —  0.25;  with  Hx  =  I,  it  is 
possible  to  get  kv  —  0.207. 

8.  For  maximum  undistorted  power,  it  Is  necessary  to 
increase  H,  to  2.34, 


Source 

Assumed. 

Assumed. 

Voltage  Gain,  or  Hr  circles. 
Power  Output,  or  H.'  circles. 
Phase  Shift  Loci. 

Minimum  Hr  Locus. 


Maximum  kv  Locus. 


Hu  Locus. 


origin.  Every  locus  shows  a  maxi¬ 
mum  value  of  kr,  which,  curiously 
enough,  appears  to  fall  on  the  locus 
for  minimum  voltage  gain.  To  see 
if  this  is  significant,  or  merely  a  coin¬ 
cidence,  solve  the  equation  of  the 
minimum  voltage  gain  locus,  equa¬ 
tion  (4),  simultaneously  with  equa¬ 
tion  (10),  for  values  of  kr  and  kx- 
This  gives 

,  CSC  COD  —  1 
k - 2 


The  expression  for  Av  contains  no 
ambiguous  sign,  so  that  there  is  only 
one  positive  value  of  kx,  which  must 
be  the  ordinate  corresponding  to  the 
maximum  value  of  kr.  Since  these 
two  values  were  derived  from  the 
equation  for  the  maximum  voltage 
gain  locus,  the  maximum  points  of 
the  phase  diflference  loci  must  fall 
on  the  maximum  voltage  gain  locus. 

The  Curi'e  Sheets 

Tne  circle  diagrams  for  Voltage 
Gain  and  Power  Output  are  best 


plotted  on  separate  co-ordinates  to 
avoid  confusion.  Pha.se  Shift,  Mini¬ 
mum  Gain,  and  Maximum  Output  are 
conditions  of  interest  in  problems  of 
either  voltage  gain  or  power  output, 
so  that  cross  reference  from  one 
curve  sheet  to  the  other  is  minimized 
by  plotting  the.se  loci  as  a  background 
for  both  kinds  of  circle  diagrams. 

To  illustrate  the  information  which 
may  be  gathered  from  the  curves, 
assume  a  point  on  each  sheet  and  list 
the  items  which  can  be  read.  Purely 
for  example,  start  by  assuming  k, 
and  kx  values  each  to  be  one.  The 
table  shows  what  information  may  be 
determined. 

It  is  unnecessary  to  know  or  as¬ 
sume  values  of  kr  and  kx  to  start 
with,  as  one  of  the  chief  u.ses  of  these 
curves  is  to  determine  the  values  of 
kr  and  kx  which  are  imi)lied  by  the 
specification  of  definite  operating 
characteristics. 

The  application  of  the.se  curves  is 
not  limited  to  tube  circuits.  They  may 
be  used  equally  well  for  any  load  im¬ 
pedance  fed  by  an  alternating  volt¬ 
age  of  through  a  transmission 
link  of  resistance  R,.  and  negligible 
reactance. 


Fig.  5 — Circle  diagram  for  power  output.  One  of  the  chief  uses  of  these  diagrams  is  to  deter¬ 
mine  the  values  of  the  external  resistance  and  reactance  from  the  operating  characteristics 
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Modern  Fasteners 
in  the  Radio  Industry 


AHHixIinit  Kililor 


Fig.  1 — Special  deTice  to  fasten 
coil  can  to  chassis  quickly,  tightly 
and  permanently.  The  side  springs 
hold  it  tight 

The  radio  engineer  who  is  con¬ 
cerned  primarily  with  the  produc¬ 
tion  of  radio  receivers  and  equipment 
would  do  well  to  focus  his  attention 
upon  some  of  the  recent  develop¬ 
ments  in  the  art  of  fastening  things 
together.  Within  the  last  year  the 
familiar  screw,  nut,  and  lock-washer 
which  have  served  so  long,  have  been 
dressed  up  and  combined  in  various 
ways  so  that  they  are  now  more  effi¬ 
cient  in  assembly  and  in  combating 


vibration  and  other  forces  tending  to 
loosen  their  grips.  Also,  there  have 
l)een  several  new  devices  developed 
for  special  purposes.  It  is  the  pur¬ 
pose  here  to  describe  some  of  the  fun¬ 
damental  advances  and  a  few  typical 
examples,  and  to  point  the  way  to 
lower  costs  and  increased  reliability 
to  the  manufacturing  engineer. 

Modern  fasteners  are  divided  into 
two  general  groups;  those  for  the 
purpo.se  of  reducing  the  cost  of 
assembly  of  mass  production  articles 
and  those  for  the  purpo.se  of  increas¬ 
ing  reliability  where  cost  is  of 
secondary  importance.  There  is  also 
that  class  of  fastener  which  belongs 
in  both  groups. 

In  the  front  rank  of  improvements 
in  .screws  is  the  Phillips  recessed 
head.  The  recess  is  in  the  form  of  a 
cross  or  plus  sign.  This  gives  four 
driving  surfaces  instead  of  the  two 
provided  by  the  conventional  slot  and 
many  advantages  are  claimed  for  it. 
The  .screw  driver  cannot  .slip  from 
the  recessed  head  to  cau.se  damage  to 
the  surface  of  the  work,  to  the  screw 
head,  or  to  the  operator.  This  in  it¬ 
self  often  repre.sents  a  considerable 
item  in  cost.  As.sembly  is  faster 
becau.se  of  the  solid  connection  be¬ 
tween  the  driver  and  the  screw. 
Screws  are  not  dropped  to  the  floor 
and  lost  becau.se  the  screw  clings  to 
the  driver  until  it  is  in  place.  The 
head  is  .stronger  and  will  not  break 


as  easily  as  the  conventional  head. 
It  is  also  claimed  that  Phillips  screws 
can  be  driven  tighter  and  have 
greater  holding  power  and  therefore 
fewer  screws  or  a  smaller  size  may  be 
u.sed.  At  the  pre.sent  time  there  are 
ten  manufacturers  making  screws 
with  the  Phillips  recessed  head. 

Thread-cutting  Screu's 

In  effect,  a  tap  is  provided  with 
each  Shakeproof  and  Parker-Kalon 
thread-cutting  .screw.  The  tapping 
and  driving  the  screw  are  combined 
into  one  operation  with  the  corres¬ 
ponding  saving  in  time.  The  cutting 
surfaces  of  the  Shakeproof  are  pro¬ 
vided  by  cutting  a  slot  in  the  side  of 
the  screw  at  the  bottom  and  harden¬ 
ing  the  screw.  The  Parker-Kalon 
thread-cutting  screw  has  a  series  of 
shallow  slots  around  the  screw  at  the 
foot  of  the  thread  to  form  the  cutting 
surfaces. 

Applications  to  Radio  Set  Manufacture 

In  some  of  the  smaller  Emerson 
receivers,  the  coil  cans  are  fastened 
to  the  chassis  with  a  special  fastener 
designed  for  the  purpose  and  shown 
in  Fig.  1.  The  fastener  consists  of 
two  spring  hooks  which,  when  pushed 
through  the  slot  in  the  chassis,  spread 
and  must  be  pulled  together  with 
pliers  or  other  suitable  tool  to  remove 
the  can.  To  prevent  the  can  from 
moving  slightly  and  causing  noise  in 
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Fig.  2 — The  coil  con  is  held  tightly  to  the  chassis  by  the  side  springs.  The 
chassis  sides  are  punched  to  proTide  screw  holes  in  an  edge-wise  direction. 
Note  the  seTeral  brackets  for  fastening  which  were  formed  during  the  punch¬ 
ing  operation 


the  receiver,  two  springs  are  provided 
to  hold  the  assembly  tight.  This  type 
of  fastener  represents  a  saving  in 
time  of  assembly  over  the  conven¬ 
tional  method  of  using  spade  bolts 
and  nuts. 

Emerson  also  uses  an  ingenious 
method  to  fasten  the  chassis  to  the 
cabinet.  The  side  of  the  chassis  is 
punched  in  such  a  manner  as  to  pro¬ 
vide  a  screw  hole  in  the  edgewise 
direction.  This  is  shown  in  Fig.  2. 
A  thread-cutting  screw  of  the  proper 
size  is  then  inserted  in  the  hole 
through  the  bottom  of  the  cabinet. 

For  applications  requiring  a  lock- 
washer  under  the  head  of  a  screw, 
fasteners  by  the  name  of  “Sems”  are 
provided.  The  lock-washer  is  placed 
on  the  screw  before  the  thread  is 
rolled  and  therefore  it  cannot  move 


from  its  most  efficient  locking  posi¬ 
tion  nor  can  it  fall  off.  Costs  are 
reduced  by  eliminating  the  time 
necessary  to  place  the  lock-washer  on 
the  screw  and  to  replace  those  which 
fall  on  the  floor  to  be  lost. 

The  Speed  Nut  is  an  ingenious 
device  w’hich  combines  into  one  unit 
the  functions  of  both  nut  and  lock- 
washer.  It  consists  of  a  piece  of  sheet 
metal  (spring  steel,  phosphor  bronze, 
stainless  steel,  or  cold  rolled  steel), 
slightly  bent  to  form  the  arc  of  a 
circle,  wuth  a  hole  in  the  center  to 
take  the  screw  or  stud,  and  two  lips 
properly  shaped  to  fit  the  thread.  The 
Speed  Nut  holds  the  .screw  by  engag¬ 
ing  the  thread,  or  surface  of  a  thread¬ 
less  stud,  and  at  the  same  time  pro¬ 
vides  a  strong  spring  action  to  keep 
the  screw  in  tension  so  that  it  will  not 


loosen.  An  application  of  especial 
interest  is  on  an  automatic  selector 
bracket  assembly  shown  in  Fig.  4. 
Here  a  single  Speed  Nut  replaced  a 
coil  spring,  two  washers,  a  drilled 
hole  and  cotter  pin  and  gave  a  firm 
grip  and  the  right  amount  of  slidable 
spring  tension. 

By  stamping  two  retaining  ears 
near  the  bolt  hole  to  provide  a  pocket 
into  which  a  Speed  Nut  may  be  clip¬ 
ped,  bolting  in  blind  locations  may  be 
accomplished  quickly  and  easily. 
They  may  be  incorporated  into  strips 
or  sheets  of  special  shapes  to  fit 
special  requirements.  In  applications 
where  dismantling  is  necessary,  a  D- 
shaped  stud  and  a  special  Speed  Nut 
are  used.  By  giving  the  Speed  Nut 
one-quarter  turn,  it  can  be  removed. 

There  are  also  available  from 
Shakeproof  and  Parker-Kalon  thread¬ 
cutting  screws  for  plastics.  Plastic 
materials  require  a  slightly  different 
thread-cutting  edge  than  is  necessary 
for  other  materials.  A  more  acute 
cutting  angle  is  provided  in  the 
Shakeproof  Hi-Kook  plastic  thread¬ 
cutting  screw  by  cutting  a  double 
width  slot  in  the  side  of  the  screw. 
This  is  shown  in  Fig.  3. 

A  recent  improvement  in  set-screw 
design  is  the  use  of  a  multiple  spline 
socket  instead  of  a  hexagonal  or 
square  socket.  This  enables  the  power 
to  be  transmitted  in  such  a  manner 
that  all  of  it  is  used  to  turn  the  screw 
instead  of  spreading  or  rounding  the 
socket.  Because  the  multiple  spline 
design  permits  greater  strength  with 
smaller  wall  thickness,  it  is  practical 
to  make  set  screw’s  in  sizes  as  small  as 
No.  4  w’ire  size.  ALso,  this  design 
permit  the  use  of  soft  alloys  because 
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Fig.  3  —  The  Shakeproof 
thread-cutting  screw  for  plas¬ 
tics  has  a  staggered  double¬ 
width  slot 


Fig.  4 — In  this  automatic  station  selector  bracket,  a 
single  Speed  Nut  replaced  a  coil  spring,  two  washers, 
a  drilled  hole  and  a  cotter  pin  and  gaye  a  firm  grip 
and  the  right  amount  of  sliding  spring  tension 


Fig.  5 — The  spurs  of  this 
locking  thread-cutting  screw 
force  metal  into  the  carities 
to  prevent  any  motion 


Figa.  6  and  7 — The  Camloc  iastener  above,  and  the  Dxus  iastener 
below  are  used  in  applications  where  great  strength  and  prooi 
against  vibration  must  be  combined  with  speed  oi  operation.  Both 
make  use  oi  spring  pressure  to  keep  the  fastening  arm  in  a  detent 
during  vibration.  A  twisting  force  is  used  to  operate  them 


of  the  lack  of  any  tendency  to  spread 
the  screw.  Thi.s  set  screw  is  made  by 
The  Bristol  Co. 

By  using  efficient  methods  supple¬ 
mentary  to  efficient  fasteners,  manu¬ 
facturers  can  save  much  time  and 
labor  in  asembly  operations.  As  an 
example,  one  manufacturer  has  an 
arrangement  whereby  the  multi-piece 
cabinet  is  held  together  with  the 
chassis  fastened  to  it  by  one  set  of 
fasteners. 

Vihration-resisfant  Fasteners 

When  the  safety  of  life  and  valu¬ 
able  equipment  depends  upon  the  con¬ 
tinued  functioning  of  radio  equip¬ 
ment,  reliability  of  the  component 
parts,  including  the  fastening  de¬ 
vices,  is  of  utmost  importance.  Sev¬ 
eral  fasteners  have  been  introduced 
recently  which  are  highly  resistant  to 
vibration  and  are  quickly  and  easily 
detached.  They  find  application  in 
radio  equipment  which  is  to  be  used 
in  aircraft,  marine  or  police  serv'ice 
and  other  applications  where  vibra¬ 
tion  is  present  or  where  it  is  desirable 
to  be  able  to  dismantle  the  equipment 
very  quickly. 

One  of  these,  the  Camloc  fastener, 
consists  of  a  stud  assembly  which  fits 
into  the  outer  plate  and  a  cam  with  a 
detent  which  fits  into  the  inner 
plate.  The  assembled  fastener  is 
shown  in  Fig.  6.  The  pin  in  the  end 
of  the  stud  rides  up  the  face  of  the 
cam  and  slides  into  the  detent  as  the 
stud  is  turned  one-quarter  turn.  A 
spring  exerts  sufficient  force  to  hold 
the  pin  in  the  detent  during  severe 
vibration.  Because  of  its  construc¬ 
tion,  it  is  impossible  to  operate  this 
fastener  falsely.  It  is  attached  by 
drilling  one  countersunk  hole  in  each 
plate  and  flanging  the  stud  as.sembly 
into  the  outer  plate  and  the  cam  collar 
into  the  inner  plate. 

Another  of  the.se  fasteners,  made 
by  the  Dzus  Fa.stener  Co.,  consists  of 
a  “^tud  mounted  in  the  outer  plate  and 
a  heavy  spring  wire  mounted  inside 
the  inner  plate  across  the  center  of 
the  mounting  hole.  The  .stud  has 
what  may  be  termed  a  helical  slot 
which  engages  the  heavy  spring  wire. 
As  the  stud  is  given  one-quarter  turn, 
the  spring  rides  up  the  helical  slot 
and  falls  into  a  detent  as  shown  in 
Fivr.  7.  Spring  pre.ssure  keeps  the 
wire  in  the  detent  during  severe  vi¬ 
bration  and  prevents  detaching. 
However,  detaching  may  be  accom¬ 
plished  by  giving  the  stud  one- 
quarter  turn. 


The  locking  thread-cutting  screw 
by  Shakeproof,  shown  in  Fig.  5,  was 
designed  for  use  as  a  permanent  fast¬ 
ening  for  metal  assemblies  which  are 
subjected  to  vibration  and  need  not 
be  dismantled  very  often.  On  the 
under  side  of  the  head  are  spurs 
which  dig  into  the  surface  of  the 
work  and  displace  metal  forcing  it 
into  solid  projections  which  fit  into 
cavities  adjoining  the  spurs.  If  the 
screw  is  removed,  it  may  be  replaced 
with  a  standard  machine  .screw. 

A  lock-nut  which  has  wide  applica¬ 
tion  in  resisting  vibration  consists  of 
a  standard  nut  whose  height  has  been 
increased  to  accommodate  a  fiber 
washer.  The  increase  in  height  is 
equivalent  to  the  thickness  of  a  lock- 
washer.  .As  the  nut  is  screwed  on  to 
the  bolt,  the  threads  of  the  bolt  im¬ 
press  themselves  into  the  fiber  with 
the  result  that  the  fiber  fits  very 
closely  to  the  bolt  thereby  providing 
con.stant  pressure  on  the  thread  inde¬ 
pendently  of  the  supporting  struc¬ 
ture.  This  prevents  axial  play  be¬ 
tween  the  nut  and  bolt  and  walking 
of  the  nut,  and  consequently,  loosen¬ 
ing  during  vibration.  It  may  be 
removed  and  re-used  indefinitely.  It 
is  made  by  the  Elastic  Stop  Nut  Corp. 

In  applications  where  high  strength 
and  shock  resistance  are  required,  a 
fastener  such  as  the  Aero-Thread 
screw  may  be  used.  An  insert,  formed 
by  winding  high  tensile  strength 


bronze  spring  wire  in  the  form  of  a 
spiral,  is  screwed  into  the  threads  of 
a  tapped  hole  where  it  becomes  a  fixed 
part  of  the  tapped  hole.  In  the  final 
against  the  spiral  bronze  insert  in¬ 
assembly  the  screw  bears  directly 
stead  of  against  the  soft  body  metal. 

Fig.  8 — The  power  screw-driver 
used  here  with  Parker-Kalon  screws 
facilitates  production 
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or  an  ELECTRONIC  PIANO 


is  reached  when  the  head  is  screwed 
in  so  far  that  it  is  flush  with  its  sup¬ 
port. 

The  location  of  all  the  strings  is  de¬ 
termined  from  a  cardboard  template 
made  by  stapling  carbon  paper  to  a 
cardboard  strip  shaped  approxi¬ 
mately  like  the  bridge  upper  edge. 
The  carbon  surface  is  next  to  the 
cardboard,  and  its  opposite  surface 
is  pressed  against  the  strings  so 
as  to  mark  through  their  posi¬ 
tions.  With  the  upright  piano 
this  is  carried  out  after  the  action 
and  the  keyboard  have  been  removed, 
and  piano  placed  on  its  back.  After 
completion  of  the  entire  template,  and 
computations  of  the  thickness  of  strip 
to  be  used,  the  strings  are  loosened 
with  the  tuning  wrench  sufficiently 
so  that  they  may  be  taken  off  the 
hitchpins  only  (not  off  the  tuning 
pins;  this  would  be  unnecessary)  and 
tied  back  out  of  the  way  while  the 
bakelite  strip  carrying  the  pick-up 
screws  is  inserted. 

One  convenient  size  for  pick-up 
screws  is  the  standard  one-quarter 
inch  stove  bolt  with  a  half-inch  head. 
This  permits  straddling  the  unisons. 
The  ends  opposite  the  heads  of  some 
of  these  screws  must  be  slotted  to 
permit  voicing  from  the  rear  of  piano 
where  the  action  of  the  upright  is 
normally  in  the  way,  preventing  turn¬ 
ing  of  screws  from  the  front.  In  some 
cases  a  back  beam  or  post  may  require 
a  hole  drilled  through  it  in  order  to  be 
able  to  get  the  screw  end.  A  long 
screw  can  always  be  obtained  by  sol¬ 
dering  a  washer  for  the  head  on  a 
threaded  piece  of  drill  rod.  The  sur¬ 
face  of  the  head  should  be  parallel 
with  respect  to  the  plane  of  the  uni¬ 
sons  to  get  an  equal  amount  of  pick¬ 
up  from  each.  The  screws  are  elec¬ 
trically  connected  together  at  the 
front  by  a  five  mil  diameter  steel 
piano  wire  forming  a  tight  loop 
around  each  screw  inside  the  thread. 
The  wire  must  not  vibrate  or  rattle 
against  the  screws  or  bakelite  if  dis¬ 
agreeable  noises  are  to  be  avoided. 
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inserted  in  the  cast  iron  plate.  The 
vibratile  bridge  furnishes  inter¬ 
string  coupling,  especially  when  the 
dami)er  pedal  is  depressed,  and  must 
be  retained  for  characteristic  piano 
timbre. 

For  the  wound  strings  in  the  bass, 
the  pick-up  .screws  should  be  just  as 
near  as  possible  to  the  string  ends, 
close  to  vibratile  bridge  upper  edge, 
to  achieve  high  harmonic  content  in 
tone  and  low  strength  of  fundamental 
(See  Fig.  2).  But  the  strip  support¬ 
ing  the  .screws  should  not  quite  touch 
the  vibratile  bridge  at  any  point  to 
avoid  spurious  chattering  vibration 
were  the  two  in  uncertain  contact 
and  also  to  lengthen  the  electrical 
leakage  path.  Above  the  wound 
string  section  the  pick-ups  taper 
about  a  half  inch  farther  from  the 
string  ends.  Figure  3  illustrates  a 
commercial  design  in  which  the  vi¬ 
bratile  bridge  and  pick-up  screw  sup¬ 
port  are  integral.  The  pick-up  screws 
are  removed  considerably  farther 
from  the  string  ends  than  is  sug¬ 
gested  in  this  article. 

The  thickness  of  the  material  sup¬ 
porting  the  screws  should  be  at  least 
one-quarter  inch  so  as  to  insure  a  firm 
support  for  the  screws.  Since  we  are 
dealing  with  the  translation  of  mi¬ 


nute  vibrations,  any  movements  for¬ 
eign  to  tho.se  supplied  directly  by  the 
strings  them.selves  will  generally  in¬ 
troduce  undesired  components  in  the 
tone.  For  example,  the  length  of 
.screw  outside  its  support  is  prefer¬ 
ably  kept  short  so  that  its  natural 
frequency  will  be  well  outside  that 
of  any  components  in  the  string  vi¬ 
bration  itself.  The  fiat  surface  of 
pick-up  .screw  head  will  be  just  a  turn 
or  so  beyond  the  string  maximum 
amplitude  position  obtained  by  strik¬ 
ing  the  key  of  keyboard  hard.  For 
the  bass  strings  at  rest,  this  distance 
may  be  nearly  one-quarter  inch  while 
for  the  treble  strings  it  may  be  as 
small  as  sS  inch.  It  must  be  possible 
to  thread  the  .screw  to  just  touch  the 
vibrating  string  (the  closest  limit) 
and  then  about  i  inch  allowed  for 
backing  screw  away  from  string  to 
take  care  of  loudspeaker  volume  reg¬ 
ulation.  Should  the  supporting  strip 
be  made  too  thick,  then  it  may  be 
found  impossible  to  back  the  screw 
away  sufficiently  to  reduce  the  volume 
to  the  same  level  as  neighboring 
strings,  or  worse  yet,  one  may  not 
be  able  to  get  the  screw  head  far 
enough  away  to  prevent  contact  be¬ 
tween  head  and  string  when  key  is 
struck  hard.  This  limiting  position 
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Vhe  .trinq  ends  to  P«k 


During  the  past  year  numerous 
electronic  musical  instruments 
such  as  organs,  pianos,  and  orches¬ 
tral  instruments  have  appeared  on 
the  market.  In  the  belief  that  radio 
engineers  would  like  to  combine  their 
professional  talent  with  pleasure  to 
be  derived  from  playing  such  a  device, 
the  following  design  data  are  offered. 

Of  the  three  classes  of  instruments 
available — the  rotating  tone  wheel, 
oscillating  vacuum  tubes,  and  electric 
translation  of  tuned  vibrators,  such 
as  strings,  the  last  mentioned  appears 


to  be  the  easiest  to  construct,  the 
cheapest,  and  to  afford  much  pleas¬ 
ure  in  actual  usage. 

In  the  electronic  instrument  to  be 
described  the  timbre  is  essentially 
pianistic,  chords  may  be  played,  and 
the  usual  touch  responsiveness  of  the 
piano  is  retained.  By  “touch  respon¬ 
siveness”  we  mean  that  the  greater 
the  key  blow,  the  more  strident  and 
louder  the  tone  becomes.  The  pick¬ 
up  system,  amplifier,  and  loudspeak¬ 
er  are  comparatively  inexpensive  and 
simple. 


The  pick-ups  consist  of  flat  head 
machine  screws  mounted  on  a  strip 
of  bakelite  as  shown  in  Fig.  1.  There 
is  one  screw  for  each  note  of  the 
scale  and  this  is  mounted  symmetric¬ 
ally  with  respect  to  the  string  or 
group  of  strings  forming  one  note. 
For  the  upright  piano,  the  bakelite 
piece  carrying  the  screws  is  mounted 
on  the  soundboard  just  above  the  vi- 
bratile  bridge  towards  the  bottom  of 
the  instrument.  The  strings  zig-zag 
across  this  bridge  by  the  bridge  pins 
and  then  terminate  at  the  hitch  pins 
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In  the  upright  piano,  a  separate 
speaker  amplifier  cabinet  can  be 
avoided  if  the  loudspeaker  is  mounted 
on  front  fall  board  under  the  key¬ 
board  at  the  right  side  of  treble. 
The  two  amplifier  chassis  are 
mounted  on  the  bottom  board.  The 
effective  baffle  area  need  not  be  large 
as  the  bass  strings  of  the  pianos 
with  the  soundboard  never  have  gen¬ 
erated  strong  fundamental  tones.  If 
too  much  output  from  the  si)eaker  is 
attempted,  then  acoustic  feedback 
will  result  at  some  level.  There  is  no 
certain  cure  for  this  except  to  keep 
below  this  level.  One  may  also  try 
backing  off  a  pick-up  screw  a  little 
more  from  the  string  causing  the 
feedback.  A  flimsily  constructed 
piano  will  cause  more  trouble  than 
one  in  which  the  cabinet  is  sturdily 
con.structed.  If  no  definite  howl  has 
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Fiq.  S — To  roduco  microphonics  and 
loakaqo  noisos,  the  input  resistor, 
mica  blockinq  condenser  and  the 
charging  resistor  are  placed  in  a 
small  sealed  box 

developed  within  three-quarters  of  a 
minute  after  depressing  damper 
pedal  and  striking  all  keys  hard,  then 
the  acoustic  feedback  can  be  consid¬ 
ered  negligible  at  that  particular 
gain  setting  and  speaker  location. 

In  placing  the  amplifier  in  the 
piano,  if  several  widely  separated 
grounding  points  are  used,  hum  may 
result.  The  cure  is  to  adopt  a 


common  point  for  grounding  the 
shielded  leads  and  to  insulate  the 
shielding  from  aquadagged  surfaces. 

If  the  loudspeaker  and  power  am¬ 
plifier  are  placed  in  a  separate  cabi¬ 
net,  then  the  placement  of  the  pre¬ 
amplifier  within  piano  will  enable  the 
cable  joining  the  pick-up  screws  to 
amplifier  input  to  be  kept  short.  The 
whole  instrument  and  especially  the 
space  between  the  pick-up  screws  and 
strings  should  now  be  blown  out  with 
a  vacuum  cleaner  or  hair  dryer 
blower  to  remove  all  dirt,  lint,  etc. 
If  the  temperature  rise  within  piano 
is  excessive,  more  ventilating  holes 
can  be  provided,  but  a  little  heat  is 
beneficial  for  keeping  the  piano  dry 
at  all  times. 

Adjuntment  of  Pick-up  ScrewH 

Assuming  that  the  amplifier  and 
loudspeaker  are  installed  and  the 
input  cable  connected  to  pick-up  line, 
we  can  proceed  to  the  adjustment  of 
the  pick-up  screws.  Two  men  are 
needed  for  this  job — one  to  pound 
the  keys  hard  (if  three  fingers  are 
u.sed  simultaneously  on  one  key,  the 
wear  on  each  finger  tip  is  reduced 
proportionately!)  and  the  other  to 
turn  the  screws  with  a  screw  driver 
until  the  desired  loudness  is  at¬ 
tained. 

The  process  is  as  follows: — First, 
all  the  screws  are  brought  to  a  point 
just  a  half  turn  off  from  hitting  the 
string  as  it  vibrates  at  its  greatest 
amplitude.  Next,  with  an  a-c  volt¬ 
meter  across  the  loudspeaker  voice 
coil,  the  strings  giving  weakest  elec¬ 
tric  output  are  noted.  The  louder 
strings  are  now  reduced  in  volume 
down  to  the  level  of  the  softer  ones 
by  backing  the  pick-up  screws  away 
from  strings.  The  extreme  bass  and 


treble  string  outputs  will  drop  off  a 
little  in  volume  compared  with  the 
general  level  in  the  middle  register, 
but  this  is  unimportant  provided 
there  are  no  sudden  volume  varia¬ 
tions  along  the  keyboard. 

A  poor  timbre  from  a  string  may 
be  caused  by  a  loose  winding  on 
string,  a  scarcely  visible  kink,  or  too 
hard  a  felt  hammer.  For  the  first 
two  cases,  a  new  string  is  needed; 
for  the  third  case  the  hammer  may 
be  needled  a  little  by  piercing  the  felt 
portion  contacting  the  string  with  a 
darning  needle  so  as  to  soften  the 
felt. 

A  pick-up  screw  may  be  just  off 
hitting  a  string,  yet  still  too  close 
so  that  a  poor  timbre  results.  In 
the  bass  the  effect  will  resemble  a  rat¬ 
tle;  in  the  treble  there  will  be  a  large 
plop  component  to  the  tone.  Another 
precautionary  check  of  the  voicing 
of  the  bass  strings  is  to  hit  the  sin¬ 
gle  key  hard  .several  times  in  fast 
succession. 

The  voicing  may  now  be  checked 
by  merely  listening  to  the  scale  runs 
over  the  keyboard  and  making  com¬ 
parisons  of  different  sections  of  the 
range  for  volume.  It  should  be  ob¬ 
vious  that  in  making  all  these  adjust¬ 
ments  the  amplifier  timbre  controls 
are  turned  to  give  full  bass  and 
treble. 

The  screws,  connecting  steel  wire, 
and  strings  are  coated  with  a  clear 
lacquer  to  prevent  rusting  and  also 
to  diminish  leakage  should  a  moist 
piece  of  lint  get  wedged  between 
pick-up  screw  and  string.  The  string 
coating  should  be  light,  but  the  coat¬ 
ing  over  the  screws  and  connecting 
wire  should  be  heavy. 

Some  minor  precautions  to  observe 
are  as  follows :  A  pre-amplifier  tube 
may  be  microphonic  at  a  particular 
frequency  and  give  the  effect  of  a 
hang-over  in  the  tone.  A  leakage 
noise  may  be  a  steady  rush  noise 
or  an  irregular  popping.  With  am¬ 
plification  turned  off,  striking  each 
key  will  generally  dislodge  the  par¬ 
ticle  between  screw  and  string.  A 
small  home  hair  dryer  can  also  be 
u.sed  to  blow  out  the  piano.  If  the 
noise  still  persists,  remove  cable  at¬ 
tached  to  pick-up  screws  to  learn 
whether  the  noise  is  orginating  in 
amplifier  or  pick-up  line. 

HiUliograpby  : 

B.  K.  Mlessner — •‘Design  Considerations  for 
a  Simple  and  Versatile  Electronic  Music 
instrument" — Journal  Acoustical  Soc.  of 
.\merlca.  January,  1935.  pp.  181. 

B.  F.  Miessner — “The  Application  of  Elec¬ 
tronics  to  the  Piano” — Proc.  Rndh)  Cliiti 
of  .\meriea,  Jan.  1934,  #1. 


Fig.  6  The  pick-up  acrews  are  all  connected  together  with  live 
mil  diameter  steel  piano  wire.  The  wire  must  not  Tibrate  or 
rattle  against  the  screws  or  supports  ii  extraneous  noises  ore 
to  be  OToided 
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Fiq.  4 — 110  db  gain  with  a  two-megohm  input  resistor  is  needed. 
The  frequency  range,  which  is  not  critical,  extends  from  60  cycles 
to  6000  cycles 


The  screws  must  thread  tightly  in  the 
bakelite  to  prevent  loosening. 

After  the  pick-ups  are  mounted,  the 
next  step  is  to  saw  out  as  much  of 
the  soundboard  as  possible,  but  the 
ribs  which  support  the  vibratile 
bridges  are  left  intact.  Cutting  away 
the  soundboard  serves  to  diminish  the 
residual  acoustic  output  of  the  in¬ 
strument  so  that  the  loudspeaker  tone 
will  predominate  at  nearly  all  volume 
levels.  Also,  any  tendency  for  acous¬ 
tic  feedback  between  the  vibratile 
system  directly  affecting  amplifier 
input  and  loudspeaker  is  lessened. 
This  is  especially  desirable  where  the 
loudspeaker  and  amplifier  are  to  be 
mounted  within  the  upright  piano 
itself.  Figure  6  illustrates  the  skele¬ 
ton  rib  structure  and  shows  wire  con¬ 
necting  pick-up  screws  at  rear  rather 
than  front,  as  may  be  done  with  a 
piano  without  back  beams. 

This  completes  the  construction  of 
the  pick-ups,  so  now  the  strings  are 
placed  back  on  the  hitch  pins  and 
brought  up  to  normal  tension.  Sev¬ 
eral  tunings  spread  over  a  week  or 
two  will  be  necessary  to  eliminate  the 
initial  stretch  to  the  strings  before 
they  will  again  stay  on  pitch  without 
going  flat. 

Electrostatic  Shielding 

All  the  inside  cabinet  surfaces 
oi  the  piano  must  be  made  electri¬ 
cally  conductive  by  painting  with  a 
colloidal  graphite  solution,  such  as 
Aquadag.  If  alcohol  is  used  as  the 
solvent,  the  liquid  solution  may  easily 
be  applied  over  varnished  surfaces. 
An  alternative  and  cheaper  material 
is  gold  or  silver  paper  found  in  sta¬ 
tionery  stores. 

The  upper  right  treble  end  is  par¬ 
ticularly  sensitive  to  stray  alternat¬ 
ing  electrostatic  fields  such  as  might 
be  caused  by  a  nearby  lamp  cord,  so 
even  here  the  painting  must  be  con¬ 
tinued.  Also,  at  the  bottom  of  the 
piano  on  the  inside  there  is  need  for 
shielding  of  the  lower  bass  pick-up 
sections.  Where  individual  boards 
may  warp,  pull  apart,  and  produce  ir¬ 
regular  electrical  connection  during 
the  vibration  of  the  instrument,  a  flat 
piece  of  copper  braid  is  tacked  across 
the  junction.  To  avoid  leakage  or 
vibration  noises  due  to  intermittent 
contact  grounding  points,  no  part  of 
the  ribs  or  soundboard  are  painted. 

A  one-half  inch  thick  plywood 
board  painted  on  the  outside  with 
Aquadag  serves  to  shield  the  back 
of  the  piano.  A  thin  border  may  be 


painted  on  inside  to  make  contact 
through  to  ground,  but  none  of  this 
.should  be  near  pick-up  screws  to 
av'oid  acoustic  feedback. 

When  the  paint  is  dry.  the  resist¬ 
ance  from  any  parts  of  the  Aquadag 
to  the  grounded  cast  iron  plate  sup¬ 
porting  the  strings  should  not  meas¬ 
ure  more  than  75000  ohms,  and  this 
is  also  an  indication  of  how  much  the 
concentrated  paste  is  diluted.  In  all 
not  more  than  a  half  pint  of  Aquadag 
is  needed.  A  lamp  cord  carrying  al¬ 
ternating  current  and  b’-ought  around 
the  various  parts  of  the  piano  will 
also  serve  to  indicate  the  effective¬ 
ness  of  the  .shielding  by  watching 
the  deflection  of  an  a-c  voltmeter 
acro.ss  the  voice  coil  or  by  listening 
to  the  speaker. 

The  Pickup  Amplifier 

With  a  two-megohm  input  resist¬ 
ance,  approximately  110  db  gain  is 
needed.  The  frequency  range  is  not 
critical  and  need  extend  only  from 
about  60  cycles  to  6,000  cycles.  The 
normal  soundboard  piano  has  very 
low  output  from  the  fundamentals  in 
the  30  to  60  cycle  range.  The  power 
output  needed  from  the  amplifier  de¬ 
pends  on  the  use  to  which  the  instru¬ 
ment  will  be  put,  but  15  watts,  such 
as  supplied  by  two  2A3s  in  pu.sh  pull, 
are  sufficient  for  most  homes.  For 
commercial  entertainment,  a  pair  of 
6L6Gs  in  push-pull  with  about 
twenty  per  cent  inverse  feedback 
is  entirely  satisfactory.  Non-linear¬ 
ity  in  the  amplifier  cannot  be  toler¬ 
ated,  as  it  will  quickly  show  up  espe¬ 
cially  when  playing  chords  in  the 
treble,  and  is  recognized  by  a  differ¬ 
ence  frequency  component. 

The  input  circuit  to  the  amplifier 
is  the  same  as  that  customarily  used 
with  condenser  microphones.  To  di¬ 
minish  microphonics  and  leakage 


noi.ses,  the  input  grid  resistor,  mica 
blocking  conden.ser,  and  charging  re- 
si.stor  are  preferably  sealed  into  a 
small  box  filled  with  roofing  tar  or 
dry  battery  .sealing  material. 

The  amplifier  controls  consisting  of 
110  volt  toggle  switch  with  pilot  light, 
volume  control,  treble  timbre  control 
(potentiometer  and  fixed  shunt  con¬ 
den.ser  grid  to  groundl  and  ba.ss  tone 
control  (potentiometer  with  fixed 
conden.ser  in  series  with  grid  of  am¬ 
plifier)  are  mounted  on  a  small  panel 
board  within  easy  reach  of  phayer. 
The  parenthetical  expressions  indi¬ 
cate  the  definition  adopted  for  bass 
and  treble  tone  control  as  the.se  terms 
are  sometimes  confusing. 

It  is  desirable  not  to  go  below  a 
fifteen  inch  speaker  size  if  clear  tones 
at  good  volume  are  wanted.  Perm,a- 
nent  magnet  speakers  do  not  .seem 
able  to  stand  the  strong  transients 
without  developing  rattles  or  whis¬ 
ker  tones.  Any  metal  nameplate  on 
speaker  back  is  likely  to  produce 
buzzy  tones  at  a  particular  re.sonant 
frequency  and  should  have  a  piece 
of  cardboard  wedged  in  back  of  plate. 
The  limit  of  the  power  that  the 
speaker  can  handle  is  reached  when 
a  single  note  (one  key  of  piano  struck 
hard)  in  treble  produces  cone  break¬ 
up.  This  is  detected  hy  an  octave 
lower  frequency  component  which 
appears  to  “burst”  through  when  a 
certain  volume  level  is  reached.  Re¬ 
gardless  of  which  form  of  distortion 
appears  first — amplifier  cross  modu¬ 
lation  or  speaker  cone  break-up — an 
auxiliary  volume  control  on  pre-am¬ 
plifier  must  be  locked  at  the  point 
above  which  pronounced  distortion 
appears.  Then  the  regular  panel  vol¬ 
ume  control  knob  accessible  to  the 
pianist  cannot  carry  the  amplifier 
above  the  point  at  which  poor  repro¬ 
duction  starts. 
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Fluorescence  and 
Phosphorescence 

E.  Hirschlaff, 

Ph.D.  Chemical  Publishing  Co.  of  N.  Y. 

Inc.  1938.  128  pages,  42  diagrams. 

Price,  $1.50. 

With  the  advent  of  television,  fluor¬ 
escence  and  phosphorescence  are  of 
increasing  importance  to  the  electronics 
engineer.  This  book  treats  the  subject 
from  a  theoretical  chemical  viewpoint 
rather  than  from  a  physical  and  elec¬ 
trical  viewpoint.  Fluorescence  of 
vapors  and  liquids,  and  fluorescence  and 
phosphorescence  of  solids  are  covered 
in  some  detail,  including  a  discussion  of 
acceleration  and  quenching.  There  are 
short  references  to  the  technical  appli¬ 
cations  of  fluorescence  an  phosphores¬ 
cence  including  screens  of  television 
tubes,  and  fluorescent  lamps.  An  ex¬ 
tensive  list  of  reference  works  is  given. 
The  information  given  in  this  book 
would  be  of  considerable  value  to  those 
engaged  in  the  manufacture  of  tele¬ 
vision  tubes  and  of  lesser  value  to  those 
engineers  who  only  use  television  tubes. 
— c.  w. 

•  •  • 

Moderne  Mehrgitter — Elek- 
tronenrohren  Zweiter  Band 

(Modern  Multigrid  Electron 
Tubes,  Vol.  II) 

By  Dr.  M.  J.  0.  Strutt 
Published  by  Julius  Springer,  Berlin, 

19S8.  Price  RM  13.50,  m  pages. 

This  book  is  the  second  of  two  volumes 
which  deal  with  the  construction,  opera¬ 
tion,  and  characteristics  of  the  vacuum 
tubes  used  in  modern  radio  receivers. 
The  first  volume,  in  which  the  proper¬ 
ties  of  such  tubes  were  discussed  mainly 
from  the  point  of  view  of  one  who  uses 
the  tubes,  was  reviewed  on  page  61  of 
the  May,  1938,  issue  of  Electronics.  The 
material  which  is  presented  in  the  sec¬ 
ond  volume  is  of  particular  interest  to 
those  who  are  concerned  with  actual 
tube  design. 

The  author  devotes  approximately  the 
first  third  of  the  book  to  a  discussion 
of  subjects  mainly  relevant  to  the  de¬ 
sign  of  vacuum  tubes  which  are  to 
operate  at  low  frequencies.  This  mate¬ 
rial  is  introduced  with  an  exposition 
of  the  fundamental  equations  of  motion 
of  electrons  in  electric  fields,  and  in 
combined  electric  and  magnetic  fields. 
The  analogous  behavior  of  a  mass- 
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particle  subject  to  gravitational  forces 
is  treated,  and  it  is  shown  how  applica¬ 
tion  of  the  similarity  between  the  be¬ 
havior  of  the  electron  and  the  mass- 
particle  can  be  made  to  determine  elec¬ 
tron  trajectories  in  model  tube  struc¬ 
tures,  in  the  absence  of  space  charge. 
The  author  then  proceeds  to  develop 
the  equations  of  current  flow  in  a  diode 
with  various  assumed  types  of  velocity 
of  emission  of  electrons  from  the  cath¬ 
ode,  including  the  important  practical 
case  of  a  Maxwell-Boltzmann  distribu¬ 
tion  of  velocities.  This  treatment  is  ex¬ 
tended  to  the  derivation  of  the  approxi¬ 
mate  equations  of  current  flow  in  a 
triode,  including  the  effects  of  the  vari¬ 
ation  of  the  potential  between  grid 
wires,  and  the  modifications  resulting 
from  the  phenomenon  of  sectional  cut¬ 
off  of  the  cathode.  Variable-mu  tube 
design  is  also  briefly  discussed.  It  is 
then  shown  how  the  formulas  for  the 
static  capacitances  of  plane  and  cylin¬ 
drical  triodes  are  derived  and  applied  to 
the  calculation  of  the  amplification  fac¬ 
tor  for  such  tubes.  As  an  illustration 
of  the  application  of  the  method  of 
integral  equations  to  such  problems, 
the  author  calculates  the  capacitance 
between  two  parallel  grids. 

This  material  is  so  well  and  other¬ 
wise  so  thoroughly  presented,  that  it 
sdems  remarkable  that  no  formulas  are 
given  for  the  amplification  factor  for 
triodes  in  which  the  grid  is  wound  with 
relatively  thick  wire.  Such  formulas 
have  been  given  by  Vogdes  and  Elder 
{Physical  Review,  Vol.  24,  p.  683, 
1924) ;  and  by  Ollendorff,  reference  to 
whose  work  is  given  in  the  author’s 
first  volume.  Formulas  for  the  amplifi¬ 
cation  factors  for  multigrid  tubes  are 
also  omitted:  such  formulas  have  been 
developed,  for  example,  by  Koizumi 
{Journal  I.E.E.  Japan,  Abstracts,  Vol. 
10,  p.  18,  1934). 

The  author  devotes  most  of  the  re¬ 
mainder  of  the  book  to  subjects  which 
are  of  particular  importance  in  the  de¬ 
sign  of  multigrid  tubes,  both  at  low  and 
at  high  frequencies.  This  material  is 
introduced  with  a  discussion  of  the  im¬ 
portant  effects  of  space  charge  in  the 
screen  grid-anode  region  of  an  ideal 
tetrode,  and  application  is  made  to  the 
problems  involved  in  the  design  of  mul¬ 
tigrid  amplifier  tubes,  mixer  tubes,  and 
power  amplifier  tubes.  The  effects  of 
the  presence  of  space  charge  on  the 
interelectrode  capacitances  are  then 
treated,  and  pertinent  experimental 
data  obtained  on  typical  European  tubes 
are  presented.  The  high  frequency  be¬ 
havior  of  tubes  is  introduced  by  repre¬ 
senting  the  action  of  a  tube  as  an  active 
quadripole,  the  parameters  of  which  are 


complex  functions  of  the  frequency,  the 
tube  lead  impedances,  and  the  electrode 
voltages  and  spacings.  The  dependence 
of  the  quadripole  parameters  upon  these 
factors  is  then  treated  briefly.  The  high 
frequency  phenomena  encountered  in 
various  types  of  mixer  tubes  are  dis¬ 
cussed  in  some  detail,  the  discussion 
being  supplemented  by  experimental 
data  obtained  on  Philips  tubes. 

The  final  sections  of  the  book  are  de¬ 
voted  to  brief  treatments  of  tubes  in 
which  the  electron  paths  deliberately 
have  been  curved,  such  as  the  recently 
announced  Philips  mixer  and  secondary 
emission  amplifier  tubes;  a  discussion 
of  recent  theoretical  advances  in  tube 
noise  theory,  with  application  to  the 
construction  of  low-noise  tubes;  and  a 
few  remarks  on  electrode  temperature. 
The  book  concludes  with  an  appendix 
which  contains  the  detailed  develop¬ 
ment  of  several  formulas  used  in  the 
text,  a  bibliography  of  68  references  to 
the  international  literature  on  the  sub¬ 
ject,  and  an  index. 

This  volume,  like  the  first,  is  paper- 
covered,  but  the  printing  and  98  figures 
are  excellent.  The  book  is  well  written 
and  its  material  is  up-to-date.  However, 
the  presentation  of  so  much  material  in 
so  few  pages — the  book  could  very 
easily  be  expanded  to  one  twice  its  size, 
with  profit — would  seem  to  make  the 
book  far  more  suited  to  the  specialist 
than  to  the  beginner.  Nevertheless  this 
work  is  the  only  one  of  its  kind,  as  far 
as  this  reviewer  is  aware,  and  for  the 
library  of  the  vacuum  tube  design  engi¬ 
neer  the  book  must  therefore  be  re¬ 
garded  as  being  indispensable. — Ber¬ 
nard  SALZBERC. 

•  •  • 

Handbook  of  Teehiiieal 
Instruction  for  Wireless 
Telegraphists 

By  H.  M.  Dowsett,  M.I.E.E.,  F  Inst. 
P,  M.  Inst.  R.  E.,  Iliffe  and  Sons  Ltd., 
London,  Sixth  Edition,  1939,  618  pages, 
numerous  illustrations,  21  shillings. 

Marine  radio  operators  will  find  this 
book  useful,  especially  if  they  must  be 
familiar  with  British  equipment.  The 
general  theory  of  electricity  is  covered 
with  particular  reference  to  radio  ap¬ 
plications.  Considerable  space  is  de¬ 
voted  to  descriptions  of  current  models 
of  commercial  equipment.  In  the  pref¬ 
ace,  the  author  states,  “.  .  .  when 
once  a  set  is  installed  on  a  ship  it  may 
be  years  before  it  is  replaced  by 
another.  During  this  period  of  year.s 
it  may  come  under  the  charge  of  several 
operators,  so  that  the  descriptions  given 
remain  of  practical  use  for  a  consider¬ 
able  time.  .  .  .”  Some  of  the  subjects 
covered  are:  The  Electric-Charge,  The 
Condenser,  Direct  Current,  Scaler  and 
Vector  Quantities,  Batteries,  Magnet¬ 
ism,  Induction,  Rotating  Electric  Ma¬ 
chines,  Measuring  Instruments,  Switch- 
gear,  Alternating  Current,  Spark 
Transmitters.  Aerials,  Valve  Transmit¬ 
ters  and  Receivers,  Direction  Finders, 
Emergency  Outfits,  and  Maintainance 
of  Equipment. — c.  w. 
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The  apparalua  above  ia  uaed  to  tranaiorm  one  type  oi 
wave  into  another  (in  thia  caae  E„  wave  into  H.,  wave). 
The  main  part,  in  the  middle  oi  the  apparatua,  ia  made 
of  a  number  of  broken  line  wirea,  the  center  of  which 
builda  up  an  almoat  complete  metallic  circle  oacillatinq 
in  phaae.  Thia  ia  a  auitoble  atructure  to  launch  an  H., 
wave  into  the  wave  guide.  Tranamiaaion  takea  place 
from  back  to  front 
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Thia  generator  producea  a  wave  of  2.5  cm  in  air.  The 
oacillator  ia  a  diode  magnetron  with  a  three  wire  parallel 
line  coming  out  oi  the  bulb  ond  auitobly  tuned  by  meana 
oi  an  adluatable  acreen.  To  thia  line,  another  three-wire 
line  ia  coupled,  the  center  wire  only  getting  through  the 
guide  to  aend  an  H,  wave  inaide.  A  piaton  ia  uaed  to 
adiuat  the  termination  of  the  guide.  A  wavemeter  ia  on 
the  left 


Microwavea  of  the  order  of  iive-cm  wave  length  are  be¬ 
ing  inveatigated  in  the  Paria  laboratory  of  the  Interna¬ 
tional  Telephone  and  Telegraph  Corp.  In  the  center 
below  ia  a  microwave  generator  of  the  Lympne-St-lngle- 
vert  type  deaigned  for  an  eight-cm  wave-length.  On  the 
right  ia  the  aaaociated  wave-meter  and  on  the  left  ia  a 
12  cm  dielectric  guide  into  which  the  energy  ia  directed 


Cloae-up  oi  the  receiving  apparatua  uaed  on  the  12-cm 
dielectric  wave  guide.  It  waa  designed  to  ahow  the  phaae 
velocity  and  the  diatribution  oi  electric  linea  of  force  for 
different  typea  of  wavea  (E,„  H...  H,).  The  antenna  can 
be  alid  lengthwiae  and  rotated  inside  the  guide  to  probe 
the  distribution  of  the  lines  oi  force  and  to  indicate  the 
type  oi  wave  being  generated 
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selection  ol  IRC  Resistors  and 
Volume  Controls  by  manulacturers  ol 
recently  announced  Television  Receivers, 
Iransmifters  and  Testin<j  Equipment  is 
impressive  evidence  of  the  soundness  ol  IRC 
enqineerinq  proqress  and  accomplishment. 

IRC  's  successful  development  of  many  type; 
ol  Fixed  and  Variable  Resistors  is  the  resuL 
ol  intensive  specialization  on  the  resistana 
problems  of  the  entire  electrical  industry 
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TUBES  AT  WORK 

Noise-silencing  circuit  arrangements,  a 
shunt-excited  u-h-f  antenna,  methods  of 
calculating  multi-winding  transformers, 
and  a  loudspeaking  burglar  alarm  are 
among  the  applications  discussed  this 
month 


Noise  Rejection  Circuits 

By  WILLIAM  RUSSELL 
Represa,  Calif. 

Most  of  the  interference  countenanced 
in  reception  of  radio  signals  is  caused 
by  electrical  equipment  and  appurte¬ 
nances  in  close  proximity,  X-Ray  ma¬ 
chines,  automobile  ignitions,  etc. 

A  method  which  is  usually  effective 
against  explosive  type  interference  is 
the  noise  rejector  application  used  in 
the  intermediate  frequency  circuit  of  a 
superheterodyne.  The  method  operates 
in  such  a  manner  that  it  causes  the  noise 
impulses  to  recede  to  zero  before  they 
reach  the  second  detector  stage.  Fig.  1 
outlines  the  circuit  of  this  rejector  as 
applied  to  the  second  intermediate  fre¬ 
quency  stage. 

Noise  voltage  which  is  in  excess  of  the 
desired  maximum  i-f  amplifier  input 
voltage  is  removed  from  the  grid  of  the 
intermediate  frequency  amplifier,  ampli¬ 
fied  by  a  noise  amplifier  stage,  and  put 
through  a  process  of  rectification  by  a 
full-wave  diode  rectifier.  The  rectified 
noise  voltage  is  applied  as  a  pulse  of 


negative  bias  to  the  number  three  grid 
of  the  6L7  pentagrid  mixer  amplifier  in 
the  second  i-f  stage.  This  noise  voltage 
wholly  or  partially  blocks  this  stage  for 
the  duration  of  the  noise  depending  en¬ 
tirely  upon  the  amplitude  of  the  noise 
voltage. 

The  noise-amplifier  circuit  is  biased 
by  means  of  the  threshold  control,  so 
that  the  process  of  noise  rectification 
will  not  commence  until  the  voltage  is  in 
excess  of  the  signal-amplitude  desired. 
When  desiring  reception  with  automatic 
gain  control,  the  automaic  gain  control 
voltage  is  also  applied  in  conjunction 
with  the  threshold  bias  to  augment  the 
threshold  bias.  This  method  of  noise  re¬ 
jection  provides  an  improvement  in  sig¬ 
nal-noise  ratio  of  30  decibels. 

In  a  communication  receiver,  the 
application  of  the  noise  rejector  to  a 
stage  following  that  employing  a  crystal 
filter  is  non-effective  in  the  reduction  of 
noise  interference  due  to  the  reduction 
in  peak-to-effective  voltage  ratio  and 
the  length  of  the  noise  wave  trains  in 
the  high  selectivity  circuit.  The  rejector 
must  be  employed  to  get  at  the  noise 
before  this  occurs,  so  that  it  must  pre¬ 
cede  the  crystal  filter. 


Fig.  2 — Circuit  diagram  of  cryslai 
iiiter  and  noise  silencer  unit 


A  circuit  which  will  accomplish  the 
desired  effect  is  shown  in  Fig.  2.  It 
operates  in  a  like  manner  as  the  second 
intermediate  stage,  except  that  the  gain 
of  the  6L7  stage  is  minimized  and  its 
noise-control  sensitivity  is  increased  to 
insure  action  at  a  lower  amplification 
level.  To  accomplish  this  the  screen  volt¬ 
age  obtained  from  the  screen-cathode 
voltage  divider  must  be  reduced.  This 
voltage  reduction  also  provides  a  rea¬ 
sonably  high  cathode  drop  bias  on  the 
signal  and  silencer  grids.  A  further  im¬ 
provement  in  signal-noise  ratio  is  made 
possible  by  the  combining  of  the  re¬ 
jector  circuit  and  crystal  filter. 

The  noise  rejector  and  crystal  filter 
unit  as  shown  in  Fig.  1  is  designed  for 
the  communication  receiver  of  high 
fidelity  and  performance,  but  may  be 
used  with  good  results  by  any  receivers 
employing  one  or  two  stages  of  interme¬ 
diate  frequency. 

The  6L7  tube  is,  as  before  stated,  a 
pentagrid  mixer  amplifier  preceding  the 
crystal  filter;  the  silencing  voltage  is 
applied  to  its  #3  injection  grid.  The 
6J7  and  the  6H6  are  the  noise  amplifier 
and  rectifier.  Before  the  signal  reaches 
the  crystal,  silencing  takes  place,  pre¬ 
venting  shock  excitation  of  the  crystal 
by  the  noise  voltage. 

B.  S.  McCutchen  has  devised  a  circuit 
which  has  been  applied  to  a  superhete¬ 
rodyne  receiver.  It  will  be  noticed  that 
from  Fig.  3  the  intermediate  frequency 
stage  and  the  audio  stage  are  not 
changed. 

The  pair  of  diode  elements  on  the  left 
of  the  6H6  are  connected  in  the  stand¬ 
ard  manner  and  comprise  the  signal  de¬ 
tector.  The  load  resistor  is  attached  in 
series  with  the  diode  section  and  serve* 
a  purpose  which  will  be  given  later.  The 
pair  of  diode  elements  on  the  right,  U> 
gether  with  the  anode  bias  battery  and 
potentiometer  form  the  noi.se  gate. 
The  two  diode  elements  shown  under¬ 
neath  the  load  resistor  are  helpful  in 
keeping  the  gate  closed  in  the  presence 
of  severe  noises.  The  double  pole  switch 
places  the  rejector  in  and  out  of  opera¬ 
tion  and  prevents  the  discharge  of  the 
anode  bias  battery  through  the  poteti- 
tiometer  while  not  in  use. 

A  circuit  which  will  provide  ampli¬ 
tude  limiting  for  noise  pulses  and  which 
is  valuable  for  maintaining  approxi- 
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Fig.  1 — ^NoiM  (rilancing  circuit  o>  developed  by  J.  J.  Lamb.  Reiection 
drcuit  is  applied  to  the  second  stage  of  the  i-f  omplifier 
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WESTERN  ELECTRIC  298A 


TOPS 


for  50  Kilowatts! 


OV\rN^ERSof  Western  Electric  high  efficiency 
"Doherty”  transmitters  are  enthusiastic  about  the 
performance  they’re  getting  from  their  298A 
Tubes.  And  here  are  nine  design  features  that  in* 
sure  the  greatest  transmitter  tube  value  per  kilo¬ 
watt  of  output  of  any  tube  now  in  service: 


X .  Brazed  copper  water  jacket  is  a  permanent  part  of  the  tube. 

2  Heavy  copper  grid  lead-in  and  support  allows  safe  opera¬ 
tion  at  higher  frequencies  than  are  possible  with  other 
tubes  of  comparable  ratings. 


New  tube  mounting  facilitates  quick  changes. 


Jeweled  expansion  bearings  give  long  mechanical  life. 

0  Grid  made  of  tantalum  laterals  welded  to  six  heavy  con¬ 
ducting  supports. 

^  Copper  to  glass  seals  used  for  all  lead-ins  permit  operation 
without  cooling  air  streams. 

Exact  filament  voltages  supplied  for  the  rated  emission 
in  tube  booklet  to  encourage  maximum  tube  economy. 

O  Filament  tension  spring  located  in  the  coolest  portion  of 
the  tube. 

^  Extra  large,  pure  tungsten  filament  assures  long  burnout 
life  and  low  tube  hour  costs. 


Nominal  Filament  Voltage  .  .  .  27  volts 
Average  Filament  Current .  22S  amperes 
Average  Filament  Emission  .  3S  amperes 

Amplification  Factor . 32 

Average  Plate  Resistance  at 

16,OOOv.  and  -2S0v.  bias  .  1430  ohms 
Transconductance  .  .  22,000  micromhos 
Normal  Water  Cooling  Flow 

35  gals,  per  min. 
Maximum  Plata  Dissipation  .  .  lOO  kw. 

Maximum  Plato  Voltage . 20  kv. 

Maximum  Plate  Current  ..11  amperes 
Approx.  Inter  Electrode  Capacities 

Plate  to  Grid  . 48  mmf. 

Plata  to  Filament . lO  mmf. 

Grid  to  Filament  ......  31  mmf. 


RATING 

INFORMATION 


Western  Electric 

ELECTRONIC  EQUIPMENT 


DISTRIBUTORS 

Graybar  Electric  Co.,  Graybar  Building,  Nan 
and  Nmwfoundland ;  Northern  Electric  Co., 
International  Standard  Electric  Corp. 
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Fig.  3 — Silencer  circuit  using  a 
double  diode  in  a  "aee-eaw''  ar¬ 
rangement  for  noise  reduction 


mate  constant  continuous  wave  signal 
output  with  fading  is  shown  in  Fig.  4. 

This  is  an  adaptation  from  the  limiter 
circuit  as  used  in  a  R.C.A.  communica¬ 
tions  receiver. 

The  signal  from  last  i-f  transformer 
is  detected  in  the  number  one  diode  sec¬ 
tion  and  the  useful  audio-frequency  sig¬ 
nal  voltage  is  taken  off  across  the  500- 
000  ohm  load  resistor.  The  number  two 
diode  section  of  the  same  tube  is  in 
shunt  with  this  resistor;  its  anode  being 
biased  negatively  in  respect  to  its  cath¬ 
ode  from  the  voltage  obtained  across  the 
3000  ohm  potentiometer.  Noise  or 
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In  the  Continental-Diamond  expertly  stalled  research 
laboratory — electrical  equipment  manulacturers  have  at  their 
disposal — the  industry's  most  complete  physical  and  elec¬ 
trical  testing  laboratory.  Use  C.  D.  engineering  to  assist  you 
solve  your  insulating  problems  just  as  H-B  Electric  Company 
did  when  designing  the  Mercury  Relay  show  above  and 
again  below  in  the  assembly  line. 


William  I.  Cox,  loft,  and  Dr.  Milisr 
McClintock.  Director  of  the  Bureau 
for  Street  Traffic  Research  of  Yale 
University,  are  shown  inspecting 
the  robot  radio  policeman  recently 
demonstrated  before  the  Greater 
New  York  Safety  Council.  More  ef¬ 
fective  control  of  traffic  through  the 
application  of  electrically  operated 
equipment  is  expected  to  result 
from  the  installation  of  equipment 
such  as  this 


CONTINENTAL  DIAMOND  FIBRE  CO 

NEWARK,  DELAWARE 
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.  .  .  THAT  THERE  IS  A 

CINCH  TERMINAL  STRIP 


SPECIFICALLY  FOR 

YOUR  NEED? 

For  every  model,  for  every  need,  you  can  get  a  termi¬ 
nal  strip,  exactingly  made  of  finest  quality  materials. 
As  production  methods  progress  and  conditions 
change,  ('inch  keeps  pace — contributing  maximum 
efficiency  in  terminal  strips  for  existing  require¬ 
ments.  Originated  and  designed  by  Cinch,  nearly 
a  decade  ago,  these  terminal  strips  have  served  a 
wide  variety  of  uses  continuously  and  satisfactorily. 

Each  component  part  is  fabricated  and  each  ter¬ 
minal  strip  assembled  entirely  by  “Cinch”.  Easy  to 
solder.. . actually  saves  installation  time  and  labor! 
The  savings  due  to  improved  facilities  and  most 
modern  manufacturing  methods  are  passed  on  to 
the  user. 
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Hundreds  of  variations, 
all  styles  in  stock — afford 
prompt  shipment  on  any 
requirement. 


^'ineh  and  Oak  Radio  Sorketa  aro 
I'renard  under  H.  H  Kbyaorket 
patents 


P  I  M  P  U  'MANUFACTURING  CORPORATION 

I.  I  N  I.  H  2335  WEST  VAN  BUREN  STREET.  CHICAGO.  ILLINOIS 

I  I  a  \#  I  I  SUBSIDIARY  OF  UNITED  CARR  FASTtNfR  CORPORATION  CAMBRIOGf  MASS 
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Eimac  Tubes  and  AIRTRACK 


#  OF  THE  recent  developments  in  ultra  high  fre¬ 
quency  transmitters  perhaps  the  most  interesting  is 
that  of  the  Airtrack  Manufacturing  Co.,  whose  port¬ 
able  equipment  has  been  installed  in  the  Pittsburgh 
Airport  for  the  past  year.  This  transmitter  produces 
a  high  frequency  beam  down  which  aircraft  may  glide 
to  a  safe  landing  during  the  worst  kind  of  weather.' 

Airtrack  Blind  Landing  System  consists  of  a  4  course 
localizer  beacon  operating  within  the  airway  range 
beacon  frequencies ;  an  ultra  high  frequency,  uni¬ 
directional,  glide-path  beacon  and  a  radio  marker 
beacon  operating  on  the  localizer  frequency.  All 
ground  equipment  is  mounted  in  an  automobile 
trailer  so  that  it  can  be  towed  from  one  ground  station 
to  another  at  a  moment’s  notice.  This  feature  makes 
it  possible  to  direct  the  glide-path  beacon  according 
to  existing  weather  conditions.  The  three  transmitters 
are  controlled  from  the  central  tower  board. 

It’s  plain  that  equipment  of  this  sort  must  be  depend¬ 
able;  every  part  must  perform  at  absolute  "peak”  at 
all  times.  As  in  all  transmitters,  the  vacuum  tubes 
play  the  most  important  part.  Naturally  Eimac  tubes 


were  adopted. 

Ruggedness,  dependability,  complete  freedom  from 
the  likelihood  of  tube  failure  due  to  gas  released  in¬ 
ternally  and  ability  to  deliver  outstanding  results  are 
a  few  of  the  reasons  why  Eimac  tubes  were  selected. 
Airtrack  engineers  find  Eimac  tubes  easy  to  neutralize 
and  obtain  overall  ethciencies  of  60  per  cent,  while 


an  output  of  400  watts  through  a  pair  of  250TH’$ 


operating  at  125  megacycles  is  common. 


Two  Eimac  UH51  tubes  are  used  as  doublers,  two 

lOOTH’s  as  drivers  and  two  250TH’s  as  power  ampli-  EITEL-  McCULLOUGH*  INC* 
fiers.  Proof  again  that  "Among  the  outstanding  NEW 

developments  in  radio,  it’s  Eimac  tubes  every  time.”  SAN  BRUNO#  CALIF. 


SO.OOOil 


Fig.  4 — Noise  and  signal  limiting 
circuit  for  a  detector 


pul.sos  of  .sufficient  strength,  great 
enough  to  cause  the  voltage  across  the 
500000  ohm  load  resistor  to  exceed  the 
negative  bias  on  diode  two,  will  cau.se 
diode  number  2  to  draw  current  and 
make  possible  a  low  impedance  across 
the  diode  load  circuit,  thereby  limiting 
the  noise  and  signal  output. 


Lolulspeukor  S\>iloiii 
Routs  Fanil  I’roKlers 

By  H.  H.  Slaw  SON 

Prowlers  who  visiteo  the  "Old  Bentz 
Place”  near  Baraboo,  Wis.,  received 
the  surprise  of  their  lives  when  a  re¬ 
cently  installed  electronic  inter-com¬ 
municating  device  was  successfully  used 
against  them. 

The  manager  of  the  farm,  which  is 
owned  by  a  Chicago  business  executive, 
had  retired  for  the  night  when  a  car 
was  heard  turning  in  at  the  driveway. 
Peering  through  his  bedroom  window, 
the  farmer  saw  a  per.son  climb  out  and 
head  for  a  machine  shed,  while  the 
driver  turned  the  car  around. 

As  the  intruder  reached  to  open  the 
shed  door  a  voice  roared  through  the 


DIRECTION  FINDER 
LOCATES  WHALES 


The  direction  finding  equipment 
ueed  by  German  whalers  to  ascer¬ 
tain  the  true  position  of  one  of 
these  huge  mammals  which  has 
been  tagged  with  a  harpoon 
equipped  with  radio  transmitter 
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Magnificafion  x  10  brings  out 
the  uniformity  and  fine  finish 
of  this  *'Superio/*  product. 


superior] 

m 


SUPERIOR  PRODUCTS  IN  TUBING 

SEAMtESS  TYPE  OTHER  TYPES 


CARBON  STEELS 
ALLOY  STEELS  AND 
TOOL  STEELS 

STAINLESS  STEELS 


ALUMINUM 


Welded  or  Brazed 
and  then  Cold  Drawn 


BUTTWELDED  STEEL 
BRAZED  STEEL 


BRAWN  MONEL 
BRAWN  INCONEL 


WELDRAWN  STAINLESS 


Largest  American  Producers  of  Pure  Nickel 
Cathode  Sleeves  in  Seamless  and  Lockseam 


There  is  no  prize  for  the  best  guess  so  we  will 
tell  you  now  that  in  that  little  x  4**  box 
pictured  above  there  are  52,600  seamless 
cathode  sleeves!  A  high-powered  glass  was 
necessary  to  bring  out  the  fact  that  they  actu¬ 
ally  are  tubes — tubes  with  a  diameter  of  .016" 
and  a  wall  thickness  of  .002",  each  one  a 
minute  jewel  of  ultra-precision  workmanship 
.  .  .  We  attach  importance  to  this  particular 
order  only  because  it  illustrates  that  whatever 
your  rec^uirements  are  in  fine  small  tubing 
Superior  believes  it  is  capable  of  meeting 
them.  Write  us. 


SUPERIOR  TUBE  COMPANY  •  NORRISTOWN.  PA. 


A 
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Shunt-Excited  Aiiteniiu 
Used  by  U-li-f  Station 


By  Donau)  M.  Miller,  KSTP 


\V9XU1*,  uiCATEi)  at  St.  Paul,  Minne¬ 
sota,  and  operatin^r  on  26,150  kc  is 
using  a  method  of  antenna  coupling 
which  is  unique  in  ultra-high  freqiien 
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darkness,  .seemingly  coming  from  no¬ 
where,  but  loud  enough  to  be  heard 
half  a  mile.  Sternly  the  speaker  or¬ 
dered  the  would-be  thieves  to  “beat  it.” 
Promptly,  but  unceremoniously,  they 
obliged. 

The  “Teletalk”  inter-communicating 
system  with  which  the  farm  is  equipped 
is  claimed  to  be  the  only  one  of  its 
kind  to  be  found  on  an  American  farm 
anywhere.  In  his  Chicago  office  the 
farm’s  owner  uses  an  identical  outfit 
for  communicating  with  distant  em¬ 
ployees  without  leaving  his  desk.  In 
the  past  year  it  has  lieen  widely  adopted 
for  similar  use  in  offices,  factories,  ga¬ 
rages  and  similar  places. 

The  Baraboo  farm  system  includes 
four  outlets,  one  in  the  manager’s 
house,  another  in  the  owner’s  residence 
close  by,  the  third  in  the  cowbarn  and 
the  fourth  in  the  barn  wall,  facing  the 
yard. 

This  inter-communicating  system 
saves  an  amazing  amount  of  time  and 
footsteps,  the  owner  reports.  When  a 
telephone  call  comes,  the  manager’s 
wife  locates  him  through  the  instru¬ 
ment  without  leaving  the  house.  Speak¬ 
ing  from  the  station  in  the  cow  barn, 
the  manager  can  tell  her  his  answer 
without  walking  to  the  house.  He  can 
also  call  his  wife  from  the  barn,  if  he 
happens  to  remember  something  to  be 
done  at  the  house.  In  bad  weather  the 
system  is  especially  helpful  in  saving 
trips  back  and  forth. 


ELECTRICAL  STETHO¬ 
SCOPE  AIDS  IN  REGCLA  I 
ING  HEART  BEATS 


An  slsctricol  stethoscope  is  being 
used  by  Dr.  O.  F.  Pedroso,  San 
Paulo.  Brasil,  in  a  demonstration  oi 
his  method  oi  voluntary  regulation 
oi  heart  beats.  The  loudspeaker  oi 
the  cardiotachometer  enables  the 
audience  to  listen  to  the  patient's 
heart  beats  as  medical  experiments 
ore  carried  out  by  Dr.  Pedroso 


During  the  past  decade  radio 
and  television  have  made  al¬ 
most  unbelievable  progress, 
demanding  better  engineering 
materials  and  workmanship. 


At  the  same  time  in  ceramic 
insulation  the  quality  and  ex- 
actness  of  manufacture  of 
AISiMag  has  led  the  field. 


Take  advantage  of  this  re¬ 
search  by  submitting  your  in¬ 
sulation  problems  to  our  engi¬ 
neers.  The  experience  of 
thirty-seven  years'  continuous 
service  is  at  your  disposal. 
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\irkt»l,  first  rhosrn  for  simple  tubes 
of  early  days,  u'ithstaads  the  rip^ors 
of  modern  fahriration 

IMKICATE  PARTS  iiiiulo  of  Nirivcl  Strip,  uirc  and 
tiihing— foriiH*<l,  drawn,  ImmiI,  iiotrlu'd,  p<>(‘n«‘d, 
“•pot  welded— an*  turned  out  hv  the  million  -nnr/ 
inch  fHirt  /)r<‘cisinn  mndv.  .\<»  wonder  Radio  relies 
upon  \iekel:  For  just  as  this  aina/an^  nn^tal  an¬ 
swered  the  recpiireinents  of  earlv  pioneers,  so  to¬ 
day,  in  various  forms  and  alloys,  it  m<*ets  the  eoni- 
plex  demands  of  modern  tube  prodiietion. 

Stroiifi  and  tou^h,  yet  dnetile,  Niekel  has  exeel- 
lent  fahrieatin(:  «pialities.  It  forms  readily— avoids 
hreakajie  jinder  tin*  rijrors  of  tin*  most  intrieate 
forming.  It  spot  welds  readilv  to  \iekel  and  ear- 
honi/ed  Niekel,  and  also  to  many  other  metals— 
produein^!  a  strong  .i<diit  with  little  oxidation. 

Ainl  despite  the  demand  f(»r  smaller  and  smaller 
parts,  eloser  and  eloser  spaein^  and  preeision.  all 
have  been  possible  beeaiise  of  tin*  snp(*rior  fabri- 
eatin('  <pialities  of  Nickel.  Not  alone  in  tube  fae- 
t<»ries,  but  in  numerous  plants  making  speeial 
wire,  tidiin^:  ainl  strip  for  radio  parts,  tin*  exe«*l- 
lent  fabrieatin^  cpialities  of  Niekel  bave  simplified 
the  job,  inereas<*<l  yiehls,  cut  costs. 

IVrbaps  they  can  do  tbe  same  for  you.  \\'e*ll  be 
fil.id  to  discuss  vour  needs— and  to  mail  your  copy 
of  “Nickel  in  tbe  Radio  Industry.”  Address  “Klee- 
trieal  Researcb.” 
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Touf[h,  ntron/c  and  ductile,  \ick9l 
t«  ideally  suited  to  moilern 
formtnfi  operation*. 


yiekel  sptyf  uelds  readily  to  many 
metals,  proiluring  a  ttronp  Joint 
with  little  otiilation. 

THE  INTERNATIONAL  NICKEL  COMPANY,  INC.,  67  WALL  ST.,  NEW  YORK,  N.  Y 
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cy-installations.  It  is  essentially  the 
same  method  that  is  used  in  many 
broadcast  installations  where  a  jrround- 
ed  antenna  is  used.  This  is  called  the 
Shunt  Feed  Method  and  has  been  ade¬ 
quately  described  by  Morrison  and 
Smith  in  a  paper  entitled  “The  Shunt 
Kxcited  Antenna”  which  appeared  in 
the  June,  1SK57  issue  of  the  Proceedings 
of  the  I.R.E.  In  the  case  of  the 
W9XUP  installation,  however,  the  an¬ 
tenna  is  located  at  the  top  of  a  ground¬ 
ed  175  foot  steel  tower  and  the  concen¬ 
tric  transmission  line  runs  up  the  side 
of  the  tower  to  the  antenna.  On  top 


Shunt-excited  u-h-f  antenna  at 
W9XUP 


of  the  steel  tower  encased  in  a  weather 
proof  housinp  is  the  series  condenser 
used  for  tuning  the  antenna.  The  lead 
from  the  condenser  to  the  antenna  is  a 
semi-rijrid  conductor  since  the  slant  of 
this  wire  and  its  curvature  are  an  im¬ 
portant  factor  in  tuninf?  the  .system. 
The  antenna  proper  is  a  three  inch 
seamless  steel  tube  *  i-wavelen>rth  lomr 
of  which  approximately  'i-wavelen>rth 
is  now  beinfr  used  as  a  radiator.  It  is 
mounted  in  a  sleeve  fastened  to  the 
tower  so  that  the  tube  may  be  easily 
adjusted  to  any  desired  len>rth  up  to 
•'’,-wavelenjrth.  This  method  of  tun¬ 
ing:  was  used  because  of  its  flexibility, 
combining:  ease  and  accuracy  of  tuning 
A  steel  platform  four  foot  s(iuare  has 
been  constructed  on  top  of  the  tower 
for  use  in  the  ori}?inal  installation  and 
in  the  ensuing:  research  on  hig:h  fre¬ 
quency  antenna  design. 

\V9XUP  is  ownetl  and  operated  by 
radio  station  KSTP  and  has  been  in  op¬ 
eration  since  May  23,  1938.  Originally 
the  station  operated  on  a  frequency 
of  25,950  kc,  but  on  December  20,  193S 
the  Federal  Communications  Commis¬ 
sion  granted  the  change  to  26,150  kc 
due  to  interference  with  other  station' 
on  the  same  channel. 


^TEUp^m-Cra^NGINEERING 

SERVICE 


•  Now  available:  Complete  permeability-timed 
I.  F.  transformers  for  both  picture  and  sound  chan¬ 
nels.  Transformers  include  wave  traps  necessary 
for  preventing  interference  caused  by  both  asso¬ 
ciated  and  adjacent  channel  sound  carriers. 


PICTURE  CHANNEL  TRANSFORMERS 

Unit  Type  29 — Wide  Band  Interstage  Transformer* 

Unit  Type  47 — Wide  Band  Interstage  Transformer** 

Unit  Type  48 — Wide  Band  Interstage  Transformer** 

Unit  Type  4&— Wide  Band  Diode  Transformer 
Unit  Type  45— Sound  and  Picture  Signal  Separator 
*  Unit  contains  associated  sound  carrier  trap. 

**  Unit  contains  adjacent  channel  sound  carrier  trap. 

Gains  of  3000  to  10.000  are  possible,  depending  upon  tube  complement,  with  a 
useable  band  width  of  3.85  MC.  Wave  traps  give  a  rejection  factor  of  300  to 
500  for  associated  sound  carrier,  and  SOO  to  1000  for  adjacent  channel  sound 
carrier. 

SOUND  CHANNEL  TRANSFORMERS 

Unit  Type  441 _ Narrow-Band  Interstage  Transformer 

Unit  Type  44R _ Narrow-Band  Diode  Transformer 

Gain  of  4000  to  5000  pouible  in  sound  I.F.  Channel. 


Internal  details 
of  coupling  unit 


A  typical  performance  curve  is  shown  in  the  above  cath¬ 
ode-ray  pattern,  illustrating  the  response  of  a  Sickles 
picture  I.  F.  amplifier  for  single-side-band  transmission. 


Submit  Your  Problem  . . . 

•  Our  engineers  are  ready  to  collaborate  in  the  development 
of  your  I.  F.  circuits  for  both  sound  and  picture  television 
reception.  Production  facilities  second  to  none  can  meet 
your  coil  requirements  and  delivery  schedules.  •  Television 
engineering  bulletin  and  prices  sent  on  request. 


External 
view  of 
coupling 
unit 


Simplified  Calculations 
on  Multi-Winding 
Transformers 

By  G.  H.  Browning 

Browning  Laboratories,  Jnc. 

Some  time  ago  the  writer  had  occa.^iun 
to  calculate  design  data  on  an  outp  it 
transformer  to  feed  three  speakers. 
The  problem  was  attacked  and  solv  ■li 


^//w 

F.lb.ilCKLEi  com' 

IpnllLj  JPRINGFIELD.MAJl 

.  w.rrwBC  vt-. 

1  lADIoTltCTRirAl  APPARATUS 

46 


May  1939  —  ELECTRONK  S 


EL 


by  the  conventional  method  which  re¬ 
sulted  in  rather  lengthy  mathematical 
expressions  before  simplifications  were 
made.  In  further  considering  the  prob¬ 
lem,  it  appeared  that  there  should  be 
some  short  cut  w’hich  would  be  appli¬ 
cable  to  all  cases.  Such  a  simplifie<i 
solution  was  found  which  requires 
no  more  assumptions  concerning  the 
transformer  characteristics  than  are 
ordinarily  assumed  in  the  clas.sical 
method.  It  is  believed  that  many  read¬ 
ers  of  Electronics  have  occasion  to  .solve 
similar  problems  and  will  welcome  a 
simple  direct  method  of  attack. 

Let  us  first  examine  the  problem  of 
determining  the  reflected  resistance  in 
the  case  of  a  transformer  with  two 
secondary  windings  to  which  speakers 
or  a  resistance  load  will  be  connected, 
as  shown  in  Fig.  1.  In  the  case  of 
speakers,  there  will  be  some  motional 
impedance  and  leakage  inductance  but 
the  phase  angle  is  usually  small  and  in 
many  cases  the  speaker  can  be  assumed 
to  be  a  pure  resistance.  In  an  iron- 
cored  perfect  transformer,  we  know 
that 


A’,,  A’;,  A'j  are  the  voltages  across  the 
respective  windings,  as  shown  in  Fig.  1. 
.V,,  .V;,  .Vj  are  the  number  of  turns  on 
the  respective  windings.  A„  A.,  A,  are 
the  inductances  of  the  windings. 


VOLTAGE  PROOF 
HEAT  PROOF 
WARP  PROOF 
GAS  ABSORBING 


Graphite  Anodes,  as  supplied  by  SPEER  CARBON 
COMPANY  to  leading  tube  manufacturers,  have  ALL 
these  properties.  No  other  anode  material  now  in  use 
has  even  one  of  them.  For  tubes  with  anodes  you  can¬ 
not  damage  by  overloads  .  .  .  that  will  not  fuse,  blow 
out  or  soften  .  .  .  that  cannot  warp  .  .  .  that  emit  no 
gas  and  absorb  gases  given  off  by  other  tube  elements 
.  .  .  use  tubes  with  SPEER  Graphite  Anodes.  Why  be 
satisfied  with  less?  Write  for  Anode  Booklet  No.  70 
and  list  of  tube  makers  using  SPEER  Graphite  Anodes. 


Fig.  1 — Relationships  between  pri¬ 
mary  winding  and  two  secondary 
windings,  used  in  calculating  power 
output  in  terms  of  load 


The  simplification  of  the  problem  i? 
brought  about  by  the  justifiable  as¬ 
sumption  that  the  power  fed  to  the 
primary  will  be  equal  to  the  sum  of 
watts  developed  across  the  secondary 
loads. 

Therefore 

Wi=Wt  +  Wt . (3 

where  IT,  is  the  power  in  watts  fed  t< 
the  primary,  while  IF,  and  IF,  are  tht 
power  in  watts  developed  in  the  re 
spective  loads  /?,  and  /?,.  As  the  powc’ 
in  watts  equals 


SPEER  CARBON  CO 


ST.  MARYS 


Equation  3  may  be  written 


NEW  YORK  CHICAGO  MILWAUKEE  DETROIT  PITTSBURGH  CLEVELAND 


Dividing  through  by  A 
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Ciiiii|iiei*  Styling  Priilileins 

iriih  ttailio  i'ahinvts  of  MiahvlUv  3tohU>d 


Thf  frmininr  t{mntinv%$  of  r/ii«  Phiteo  Tranutonv  •< 
t'fnphaui*  il  it!lfrrntttn€  intnelio*  anti  rvlivft.  Com- 
plt‘tv  tif^unt  tncIutUnt  all-arounti  ht'tvi,  moiticd  in  on* 
ftotn  itorv  Hakriitr  I'rva.  .t**fxiat*'ii  .ttti*'horo 
^1^muf^tctur*  r\,  mohU’r, 


Portahili$y  m  promoti'd  in  thi*  Z*‘nith  U  at  t'magnvt 
throuth  th*-  u**‘  of  u  titht  uvitht  tiurahlv  rafnn*‘t  of 
hroun  liaktltt*'  Mot*it‘ti.  f.ntir*’  cuhinvt,  inctuding 
lout  rvlik*'  trill  i*  moltirti  in  on**  operation.  C.hicagio 
Moliivii  product*  Co.,  mo/ii«-r. 


Ma>Y  of  volK  |>rol>l(‘nis  of  ru«iio  cul)iii<‘t 

aiul  roust riu't ion  can  he  soIv«mI  through  atlop- 
lion  of  liakclitc  Plastics.  Since  the  rich  attracti\cn«-ss 
of  lh(*sc  Ncrsalilc  materials  can  he  iitilizcil  for  lUMrly 
any  artistic  conception  of  lorm  ami  pattern,  ^rcat  tree* 
•  loin  of  sl\lin^  is  pi‘rmiltc«l. 

I  his  is  <‘\i<lcnt  in  the  two  models  illnstrat(‘d.  In  the 
Philco- 1  ransi  ton**,  harmonious  ha  lance  of  line  ami  color 
has  h*‘*“n  aehi**v«‘d  through  tin*  ns**  of  i\«)rv-eol*»r**d 
llakelit**  I  rea  nndtlin^  mal*‘rial.  The  ^rae(‘riil  contours 
of  tin* /(*nith  W  a\ema}:nel  an*  <*nliane«*«l  h\  tin*  ahs**in*** 
of  an^h*s  ainl  eorin*rs  in  its  hrown  Hak**litc  .Mohl(*d 
eahinet. 

rin*  finish  of  lln*se  eahinels  is  p(*rmanenll\  hisiroiis: 
n  ipinj:  u  ith  a  damp  cloth  keeps  it  clean.  Tin*  c*dor  }:o**s 
all  the  way  ihron^h:  it  will  not  w**ar  off.  Ainl  a  (nil 


selection  of  coitjrs  is  available  . . .  from  white  and  ivorv 
to  midnight  hlack  ...  in  transparent,  translucent  and 
opaipn*  **fr**cts  ...  in  nr<*a.  cellulose-acetate,  phenolic 
and  p*)l\ stvr**ne  plasti**s. 

Learn  how  \*>ii  can  coinpier  prohlems  of  desi<:n  and 
(*onslruction  through  the  use  of  Kakelite  .Mt)hh*d  and 
*>ther  Hakelite  plastics.  W  rite  for  Portfolio  Id  of  illus- 
trat«*d  hookh*ts  d«*s*'rihin;'  many  of  these  materials. 


t!oii:.iill  Hak«‘lilc  Ilca«l4|uartt*rs  for  Plastics 
At  this  siii<:lc  central  source,  more  than  2.000  plastic  inateriuls 
arc  u\ailahlc.  inchiilin*'  nioliliii"  materials.  Iaiiiinate<l  sto<-k  ami 
insulating  \arni'lics  of  iiiuisiial  value  t«»  ra<lio  <lesi^ners.  l'lie\ 
*>fTer  wide  selection  of  color,  transparent  or  opa<pie  effects,  tough¬ 
ness,  power  fa«'tor  anil  other  characteristics. 

Fill  \our  neeils  more  accurately  w  ith  Hakelite  l•<^t.VSTt  KKNKs. 
I  HK\S.  CKt.I.lHISK-tCKTUKS.  I’llK.NOI  l«:S. 


HAKELITE  CORPORA  T  I  O  .N  ,  2  4  7  P  A  R  K  A  V  E  N  U  E  .  .N  E  W  YORK,  N.  Y. 

<  hna^n:  O  t  a-t  Ohi..  Str.rl . I1\KH  ITt  <  O  It  CO  l< \1  tON  (It  (  \\  \ll\,  1  IMITCtl.  1(.3  Duffirin  .Sirrtl.  Toroiiit..  Canada 

U  (  tm*f  I  l*‘rlrirul  >|H*riall\  (!o.,  Iiir.,  San  i  ranri>r(t.  I  n»  Ans«*lt*s  and  Srattlt* 


t.ASTtCS  HE  Alll|1  AIITKK^ 


VISIT  THE  BAKELITE  EXHIBIT,  HALL  OF  INDUSTRIAL  SCIENCE,  NEW  YORK  WORLD'S  FAIR,  1939 
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AmerTran  Type  air-ins^ulated 

plate  transformer,  a  fully  enclo<^ed 
unit  with  all  leads  to  bushings — 
Sizes  to  7  Kra. 


AmerTran  Type  “W  *  filler  reactor 
s^ith  mounting  similar  to  plate 
trari'^former — iii'^iilated  up  to  2.>  Kv. 
r.in.s.  lest. 
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AmerTran  Type  *‘H’*  filament  trans¬ 
former — in<'ulated  up  to  50  Kv.  test. 


Manufactured 
Since  1901  at 
Newark,  N.  J. 


ow  Aiiier  I  rail  oilers  standard  air-insulated  transloriner 
equipinent  ol‘  fully  enelosed  eonstruetion  for  praetieally 
everv  applieation  in  hifjh-voltape  reetifiers  of  tlie  type  used 
in  broadeast  transmitters  and  other  eipiipnient.  In  bulletin 
#14-5  (now  available)  nearly  60(1  items  are  listi'd.  ineliid- 
injr  plate  transformers,  input  and  filter  reaetors.  lilament 
transformers  and  voltajie  regulators  a  rating  to  meet 
every  need  in  both  single-  and  tbree-pbase  rectifiers  lor 
output  up  to  14  Kw.  at  potentials  from  10(K)  to  5000  volts. 
The  bulletin  also  contains  valuable  circuit  diagrams,  filter 
attenuation  curves,  and  rectifier  operating  data.  May  we 
mail  you  data  on  eipiipment  suitable  for  your  reipiire- 
ments?  Send  for  bulletin  #14-5. 


AMEIIICAX  TIIAXSFOIIMEIC 
rO.^IPAAY 

178  Emmet  St,  Newark,  N.  J. 


Combining  eijualions  1  and  (’> 

Thus  if  the  turns  ratio  of  the  trans¬ 
former  are  known  and  the  load  resist¬ 
ances  A\.  and  /f.„  the  input  resistaiue 
may  readily  be  calculated  by  equa¬ 
tion  7. 

Now  assume  that  it  is  desired  to  de¬ 
termine  the  turns  ratio  for  a  trans¬ 
former  to  operate*  two  speakers,  the 
load  resistances  of  which  are  known. 
The  transformer  must  have  the  correct 
resistance  to  work  out  of  a  power  tube 
or  tubes.  Thus  It,  is  known.  It  is  d«-- 
sired  to  deliver  a  given  amount  of 
power  to  each  speaker,  that  is,  M'.  and 
If’,  have  a  definite  known  value.  There¬ 
fore,  from  Eq.  4,  the  voltages  developed 
across  the  loads  are  readily  calculated. 
Knowing  A’.,  A’„  A',,  A’„,  and  It,,  A',  may 
be  calculated  from  eiiuation  .■),  ami  thus 
having  A,’,,  A’..,,  and  A’„  the  turns  ratio 
of  the  desired  transformer  may  be 
determined  from  Eip  1.  To  design  the 
transformer,  only  the  tuiiis  ratio  is 
necessary  as  the  actual  number  of 
turns  on  any  winding  is  dependent 
upon  the  iron  used,  etc. 

The  method  of  attacking  tin*  jirobb-m 
of  multiple  winding  iron  cored  trans¬ 
formers  is  perfectly  general  ami  may 
be  used  for  any  number  of  windings 
fed  from  either  a  single  .source  or  from 
a  multitude  of  sources.  In  the  case 
of  the  multiple  sources,  the  phase  re¬ 
lation  of  which  is  known,  it  is  probably 
simplest  to  treat  each  source  sepa¬ 
rately  and  then  combine  the  voltages 
vectoriallv. 


RADIO  tkansmutf.r 
FOR  AMRIT.AX  FS 


A  portable  radio  transmitting  and 
receiving  set  for  use  in  an  ambu¬ 
lance  was  recently  displayed  at  the 
Royal  Agricultural  Hall  in  London. 
The  equipment  enables  the  driver 
to  keep  in  touch  with  the  hospital 
to  which  the  patient  is  being  taken 
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^  SILVER-MICAS 


O  TO  COMPENSATE  FOR  DRIFT 
OF  OTHER  COMPONENTS 


^  CERAMICONS 


A  dependable  way  to  eliminate  frequency  vari¬ 
ations  produced  only  by  unstable  condensers  is 
to  use  Erie  Silver  Mica  Condenesrs.  With 
a  practically  zero  temperature  coefficient 
.000025  per  °C,  or  less)  and  with  excellent 
characteristics  throughout  repeated  cycles  of 
heat  and  cold  ( — 30°  F  to  175°  F),  these 
units  will  provide  an  ususually  high  degree  of 
tuning  stability. 


When  undesirable  reactance  drift  does  occur 
in  circuit  elements  other  than  the  condenser,  it 
must  be  compensated  for  to  obtain  tuning 
stability.  Because  Erie  Ceramicons  can  be 
supplied  with  a  stable  and  reproducible  tern- 
perature  coefficient  between  —.00012  per  °C 
and  — .00068  per  °C,  they  will  accurately  com¬ 
pensate  for  any  reactance  change  between 
these  limits. 

rporatiom,^.62. 


ERIE  RESISTOR  CO 

T  ORONTO.  CANADA  •  L  0  N  D  0  N  ,  E  N  6  L  A  N  D  •  P  A  R I  S,  F  R  A  N  C  E  -  J.  E  .C  A  N  E  T  T  I  CO. 


MANUFACTURERS  OF  RESISTORS  •  CONDENSERS  •  MOLDED  PLASTICS 
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Formica  fable  fops  for  indusfrlal  uses  are  made 
more  useful  by  inlaying  scales  In  fhe  surface  sheef 
of  Formica  for  quick  and  accurafe  measuremenf 
of  any  fhing  fhaf  needs  fo  be  mafched  or  graded, 
fhe  picfure  shows  such  a  fable  fop  In  use  in  fhe 
Real  Silk  Hosiery  Mills  af  Indianapolis  for  fhe 
Inspecflon  of  silk  hosiery. 


The  scale  is  always  af  hand.  If  Is  smoofh  and 
flaf  wifh  no  sharp  corners  or  surfaces  fhaf  can  do 
injury  fo  fhe  producf.  If  confribufes  fo  speed  and 
reduces  spoilage.  The  color  may  be  whife. 

Such  scales,  inlaid  in  Formica,  can  be  designed 
fo  meef  your  parficular  requiremenfs. 


the  formica  insulation  company 

'673  Spring  Grove  Avenue,  Cincinnati,  Ohio 
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THE  ELECTRON  ART 

This  month’s  review  includes  large 
screen  television  demonstration  in 
London,  use  of  secondary  emission  mul¬ 
tipliers  in  noise-reducing  circuits,  fre¬ 
quency  characteristics  of  oscillatory 
circuits,  and  review  of  amplifiers  for 
television  receivers 


Survey  of  Present  Television 
Developments 

With  television  service  in  the  New 
York  area  already  established  by  the 
end  of  April,  considerable  interest  is 
being  shown  in  brief  survey  articles  in 
which  the  business  and  economic  devel¬ 
opments  as  well  as  the  technical  ones 
are  reviewed.  A  number  of  these  have 
already  appeared,  but  the  most  recent 
which  comes  to  our  attention  is  “Tele¬ 
vision  Now  Ready  for  Public  Participa¬ 
tion”  by  W.  R.  G.  Baker  which  appears 
in  the  April  issue  of  the  General  Elec¬ 
tric  Review. 

This  two  and  one-half  page  article, 
by  one  who  is  very  close  to  the  field, 
briefly  outlines  the  historical  develop¬ 
ment  of  television,  shows  some  of  the 
present  economic  and  technical  prob¬ 
lems  to  be  solved,  discusses  program 
material,  size  of  picture,  cost  of  re¬ 


ceiver  and  other  information  in  which 
the  average  user  would  be  interested, 
and  concludes  with  a  few  short  para¬ 
graphs  on  the  future  prospects  of  tele¬ 
vision.  While  this  article  contains 
nothing  which  is  new  to  those  who  have 
followed  the  field  closely,  it  can  be  rec¬ 
ommended  as  a  good,  short  survey  for 
non-technical  as  w’ell  as  technically  in¬ 
clined  persons. 

Bijj  Screen  Television 

The  (K'CASlON  of  the  Boon-Danahar 
prize  fight  in  London  recently  was 
taken  by  Baird  Television,  Ltd.,  to  dem¬ 
onstrate  their  big  .>-creen  television 
equipment.  During  the  past  twelve 
months  there  have  been  many  demon¬ 
strations  of  television  pictures  projected 
on  to  a  screen  8  ft.  x  6  ft.  6  ins.,  but  this 
was  the  first  time  that  a  paying  audi¬ 
ence  had  seen  anything  larger. 


Two  movie  theatres  were  used.  In 
one  was  fitted  a  screen  15  ft.  x  12  ft.  and 
in  the  other  a  screen  12  ft.  6  ins.  x  10  ft. 

The  method  made  use  of  specially 
developed  cathode  ray  tubes.  These 
tubes  have  a  diameter  of  approximately 
16  ins.,  but  the  intensely  bright  picture 
is  built  up  on  a  fluorescent  screen  5i 
ins.  X  4J  ins.  They  are  fitted  with  a 
-screen  which  is  mounted  inside  in  such 
a  manner  that  its  front  face  is  scanned 
obliquely  by  the  electron  beam.  Key¬ 
stone  distortion  is  corrected  electrically 
and  the  resultant  picture  is  front  pro¬ 
jected  on  to  a  silver  surfaced  screen 
that  rises  into  position  through  a  trap¬ 
door  in  the  stage. 

The  apparatus  has  now  been  left  in 
position  owing  to  the  successful  results 
of  this  demon.stration  and  the  projector 
for  the  larger  screen  is  fitted  with  a  14 
in.  lens  of  //1.8  aperture;  whilst  the 
smaller  one  is  dealt  with  by  a  10  in. 
lens  of  //1. 6  aperture. 

Back  projection  is  not  u.sed  and  the 
equipment  is  mounted  in  the  center  of 
the  stalls,  several  feet  away  from  the 
.screen  and  below  it.  Everything  is 
.self  contained  and  the  operator  has  all 
the  controls  and  meters  to  enable  him 
to  make  any  adjustments  that  may  be 
required  during  the  course  of  the  actual 
transmission. 

Each  projector  unit  is  of  the  twin 
type,  that  is  to  say,  it  has  two  cathode 
ray  tubes  which  are  kept  running  con- 
tinously.  One  of  these  projects  the 
picture  on  to  the  screen  while  the  second 
acts  as  a  standby,  so  that  it  can  be 
brought  into  action  immediately  if 
failure  should  occur. 

.\part  from  the  power  supply,  all  that 
is  necessary  is  an  aerial  feeder  connec¬ 
tion  from  the  standard  television  aerial 
on  the  roof  of  the  theatre.  Normally, 
the  second  anodes  of  the  tubes  have  a 
voltage  of  between  40,000  and  45,000 
volts  applied,  while  the  actual  beam  cur¬ 
rent  is  of  the  order  of  300-400  micro¬ 
amperes.  The  source  of  the  high  volt¬ 
age  is  a  special  power  unit  accommo¬ 
dated  in  another  part  of  the  theatre. 

This  unit  comprises  a  voltage  doub¬ 
ling  circuit  employing  two  valves  and 
capable  of  giving  a  total  output  of  10 
milliamperes  at  60  kilovclts.  Separate 
transformers  are  used  to  heat  the  valve 
filaments  and  these,  together  with  the 
main  high  tension  transformer  and 
smoothing  chokes,  etc.,  are  immersed  in 
a  tank  of  insulating  oil.  A  ballast 
resistance  connected  across  the  output 
supply  of  the  main  transformer  protects 
the  winding  against  any  damage,  should 
a  short  circuit  occur. 

The  whole  of  the  equipment  has  been 
designed  to  comply  with  the  require¬ 
ments  of  the  London  County  Council, 
regarding  safety  and  the  total  power 
consumption  is  only  about  2  kilowatts, 
drawn  from  public  mains  at  230  volts, 
50  cycles. 

The  sound  installation  has  an  ov  rall 
frequency  response,  from  the  aerial  to 
loudspeaker,  of  plus  and  minu.s  4 
decibels,  between  30  and  20,000  cycles 
per  second  and  the  high-light  brilliance 
of  the  projected  pictures  is  equal  to  that 
of  the  usual  movie  film. 
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B.B.C.  TELEVISION  CONTROL  ROOM 


Engineers  monitoring  a  television  program  in  the  control  room  of  the 
B.B.C.  The  screens  in  the  center  show  the  telecast  pictures  as  they 
are  viewed  by  the  televiewers.  The  cathode  ray  tube  at  the  right  is 
used  for  motion  picture  pick-ups.  The  operators  at  the  left  are  moni¬ 
toring  the  video  channel,  while  the  audio  channel  is  under  control  of 
the  operator  at  the  right. 
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^  Sound  Equipment  Division^ 


Dr.  Lee  DeForesI  has  been  spend¬ 
ing  hit  time  recently  in  the  develop- 
ment  of  diathermy  and  similar 
medical  equipment  using  electron 
tubes.  Here  he  is  shown  experi¬ 
menting  in  the  treatment  of  a 
sprained  tendon  in  a  show  horse 
using  equipment  developed  by  the 
Lee  Deforest  Laboratories 
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amplitifi'  tube  due  to  the  .shot  effect 
of  thermionic  electrons. 

The  author  shows  that  in  amplifying 
photo-electric  currents  of  a  wide  fre- 
(juency  rantje,  usin>;  the  ordinary  photo¬ 
tube  and  amplifyinjr  circuit,  u.seful  lim¬ 
its  of  sensitivity  are  determined  by  a 
noise  that  arises  in  the  load  resistance 
of  the  phototube,  durinj;  the  process  of 
transformation  of  sijrnal  current  into 
signal  voltage.  From  this  it  is  con¬ 
cluded  that  a  direct  amplification  of 
photoelectric  current  must  be  advan¬ 
tageous  over  conventional  voltage  am¬ 
plification  methods.  The  conventional 
jihototube — amplitier  circuit  is  then  , 
compared  with  the  operations  of  a  | 
photoelectric  multiplier  circuit  and  it 
is  concluded  that  the  train  in  useful  ' 
sensitivity  obtained  with  the  jihoto- 
electric  multiplier  is  practically  200.  ' 

I 

Radio  ill  Aviation 


DKFORKST  KXPKRIMKNTS 
WITH  DIATIIKRMY 


You  re  sure  to  know  al  least  a  few  of  the  hundreds  of 
engineers  who  use  Fairchild  F.26-2  Recorders.  Just  ask 
them  to  tell  you  about  the  results  they  achieve  with 
this  equipment.  You'll  find  they're  as  proud  of  these 
fine  precision  instruments  as  we  are. 

For  Fairchild  sound  recording  equipment  paces  the  in¬ 
dustry.  For  example,  the  Fairchild  F.26-2  Recorder  has: 


The  Fairchild  Recorder  is  a  complete  unit.  It  is  instantly 
ready  to  record  on  any  type  of  disc  up  to  17 ‘A".  With 
the  exception  of  the  microphone  and  stand,  no  addi¬ 
tional  purchases  are  necessary. 

Send  today  tor  descriptive  literature. 


.\  PArKK  KKAi»  before  the  Institute  of  i 
Klectrical  K-njrineer.s,  in  London,  on 
.Ajiril  by  N.F..S.  Hecht,  deals  with, 
“Radio  in  .Aviation;  a  (leneral  Survey  ' 
with  SptTial  Reference  to  the  Royal  .Air 
Force."  This  paper  discusses  condi¬ 
tions  peculiar  to  the  aircraft  operations  , 
in  respect  to  radio  telejrraphy  and  ra<Iio 
telephony.  Particular  stress  is  iriven  to 
those  conditions  not  usually  met  with  , 
in  other  applications  of  radio  communi-  i 
cation  and  |)articularly  to  the  sources  of  ' 
interference  to  reception  ami  of  danner 
to  aircraft  and  its  occupants. 

It  concludes  with  a  brief  reference  to 
a  few  special  applications  of  radio  and  , 
aviation,  and  while  no  attempt  is  made 
to  describe  the  equipment  it.self  the  I 
fundamental  principles  on  which  the  ' 
construction  is  based  are  briefly  iriven. 


. .  it  had  to  satisfy  Fairchild 


first' 


AERIAL  CAMERA  CORPORATION 

88-06  Van  Wyck  Boulevard,  Jamaica,  L.  I.,  N.  Y. 


rCH^44iee^  i^au  Izmuax  will 

nJiirO.  fit  fi>JJ 


Le  (flcuH  ta  teU  ifjCM  oJiMMi 

^(UnxUulci  jMtfiHililij 


High  gain  amplifier  to 
■■  permit  the  use  of  a  mi¬ 
crophone  without  the  neces¬ 
sity  of  a  pre-amplifier. 

□  Instantaneous  change  of 
speed  from  33  ‘  3  RPM  to 
78  RPM  through  push  button 
control. 

Q  Floating  motor  mount  to 
eliminate  all  possibility 
of  objectionable  motor  vibra- 


Q  Direct  synchronous 
speed  gear  and  worm 
drive  at  33*/3  RPM  to  assure 
split  second  timing  for  wow 
free  recorded  programs. 

□  Provision  within  the  Re¬ 
corder  itself  for  variation 
of  pitch  and  direction  of  cut. 
No  expensive  additional  feed 
screws  necessary. 

□  Dynamically  balanced 
16  pound  cast-iron  turn- 


I 


GOOD  FABRICATION 


In  an  AKTICLK  in  the  April  issue  >f 
“The  Wireless  Etiyineer,"  Dr.  F.  Drei'- 
bach  discusses  the  “Noise  Reduction  I’y 
Means  of  PhotoekK’tric  Multipliers.’’  In 
this  article  it  is  pointed  out  that  elec¬ 
tron  multipliers  were  introduced  for  tin* 
amplification  of  weak  photoelectric  .-iu- 
nals  hecau.se  of  the  improved  signal  to 
noise  ratio  which  these  multipliers  jiio- 
vide  over  circuits  of  equivalent  ojieia- 
tion  usiiiK  an  ordinary  photoelectric 
cell  and  vacuum  tube  amplifier.  When 
secondary  emission  multipliers  are 
used,  the  backfrround  noise  can  be  con¬ 
siderably  reduced 


SAWING 


STRIPPING 


compared  with  that 
arisinjr  in  circuits  employinjr  phototuhes 
and  conventional  amplifyin>r  circuits. 
It  is  the  purpose  of  this  article  to  deter¬ 
mine  the  pain  in  .sensitivity  obtainable 
throutrh  the  use  of  multipliers  insteaii 
of  the  ordinary  phototube  and  ampli¬ 
fiers  under  equivalent  conditions. 

The  basic  assumption  underlyin>r  the 
theoretical  work  of  this  article  is  that 
a  comparison  is  made  lietween  phutn- 
tubes  (and  their  required  amplifiers  I 
compared  with  multipliers  havinir  the 
same  lijrht  sensitivity.  In  this  papm  it 
is  assumed  that  current  amidificatioii 
is  employed  only  for  the  purpose  of 
reducinjr  background  noise.  Therefore, 
the  electron  multipliers  need  not  have 
an  amplification  factor  jrreater  than 
lO.tKUI. 

The  author  considers  three  source>  of 
noi.se  as  follows:  (1)  noise  of  the  jihoto- 
tube,  due  to  shot  effect  of  the  photo- 
electrons;  (2)  .lohn.son  noise  due  to  the 
effect  of  the  resistor  couplinj;  the  jihoto- 
tube  with  the  prid  circuit  of  the  ampli¬ 
fy  inj;  tul>e,  and  (2)  noise  of  the  tir.'t 


THREADING 


SLOTTING 


BEVELING 


EXACT  SPECIFICATIONS 


PRESENT-DAY  manufacturers  know  that  Textolite  laminated  ma¬ 
terials  are  outstanding  in  their  adaptability  to  these  fabricating 
processes.  The  dependable  electrical  and  mechanical  properties  of 
this  popular  plastic  material  have  been  proved  by  years  of  successful 
operation  of  such  integral  parts  as  radio  sockets,  coil  forms,  test- 
tube  racks,  magnet  cores,  switch  parts,  and  hundreds  of  others. 

These  manufacturers  know'  that  Textolite  laminated  w'ill  meet  their 
most  rigid  requirements.  Realizing  the  necessity  of  specialized  dis¬ 
tribution,  parts  production,  close  contact  with  customers,  and  the 
demands  for  quick  service.  General  Laminated  Products,  Inc.  acts 
as  G.E.’s  distributor  and  fabricator  of  all  nongear  Textolite  lami¬ 
nated  materials.  To  you  this  means  careful  attention  to  your  needs, 
quick  and  dependable  service,  economical  production  and  fabricating 
that  meets  your  exact  requirements. 

For  information  write  to  either  General  Laminated  office  listed  be¬ 
low  or  Section  A59,  Plastics  Dept.,  General  Electric,  One  Plastics 
Ave.,  Pittsfield,  Mass. 

GENERAL  LAMINATED  PRODUCTS,  INC. 

N*w  York  City  Chicago  III. 

233  Spring  St.  3113  Carroll  Avo. 


DANCE  OF  ELECTRONS 


From  the  research  Laboratories  of 
the  General  Electric  Co.  comes  this 
photograph  of  a  trace  on  a  cathode 
ray  tube  screen.  The  trace,  which 
greatly  resembles  the  familiar  G-E 
monogram  in  the  circle  was  ob¬ 
tained  accidentally,  but  maintained 
until  permanent  photographic  record 
could  be  made.  Bell-Lob  makes  a 
machine  which  speaks  lor  itself:  G-E 
produces  a  device  that  writes.  By 
next  month  we  should  have  heard 
from  Westinghouse  and  RCA. 


ELECTRIC 


GENERAL 


ELECTRONICS 


You  Can  Measure 

INDUCTANCE  ^ 
CAPACITANCE 
RESISTANCE 


with  this  popular 

RCA 

UNIVERSAL 


oscillatory  type.  In  the  latter  case  the 
diagram  shows  clearly  how  the  charac¬ 
teristic  curve  for  the  resonance  response 


Fig.  1 — Circle  diagram  for  oscilla¬ 
tory  circuiis 

Fig.  2 — Tuned  transformer  for  which 
equations  are  derived 

of  a  parallel  circuit  is  at  its  high-point 
double  the  value  of  the  high-points  of 
the  coupled-oscillatory  circuits’  reson¬ 
ance  curves. 

A  final  construction  shows  how  to  ob- 
tjiin  various  types  of  band-filter  charac¬ 
teristic  curves  by  means  of  various 
methods  of  coupling. 


Titis  unf  iNsrRi’MFM  will  be  use¬ 
ful  in  many  ways  in  your  laboratt)ry. 
'X’ith  it  you  can  simply  and  speedily 
measure  inductance,  capacity  and  re¬ 
sistance  over  extremely  wide  ranges, 
as  shown  below. 

Kasy  to  operate,  this  R(^A  Univer¬ 
sal  A(]  Bridge  is  w’ell  engineered, 
brings  you  excellent  quality  at  a  mod¬ 
erate  price.  See  it  at  your  R('A  Test 

Equipment  Distributor’s. 

• 

Over  33^  million  R<,A  radio  tubes  haw  been  pur- 
chasid  by  radio  users  ...  in  lubes,  as  in  radio  sets, 
it  Pdvsio  jto  R(  A  All  The  a>. 


High  Fr«‘qiioiicy  Tubes 

.\  VERY  BRIEF  (ie.scription,  with  photo¬ 
graph  of  a  new  high  frequency  tube 
developed  by  the  Bell  Telephone  Labora¬ 
tories,  is  given  in  the  .April  issue  of  the 
//<’//  LnhoratnricH  Record.  This  tube, 
suitable  for  operation  a  frequency 
ranges  lK*twcen  ;>0  and  dOO  megacycles 
has  a  plate  dissipation  of  .'>0  watts  and 
when  used  as  an  oscillator  will  deliver 
7.'>  watts.  The  tube  is  mounted  entirely 
on  a  glass  envelope  without  the  base  in 
the  usual  sense  of  the  word. 

•  •  • 


M.l.T.  X-RAY  GENERATOR 


WIDE  RANGE  OF  MEASUREMENTS 

Th«  RCA  UnivwrMi  AC  Bride*  wi*«*ur*ft 
l*iduct«nc*  •  •  •  iO  microh*nri**  to  lO  h*nrio* 
Capacity  •  •  •  to  micro-microfarad*  to  lO 
microfarad* 

•i*tanco  •  .  •  i  ohm  to  1  moeohm 
Accuracy  .  ,  ,  S%  ovor  all  at  full  *cal* 
Ektr*m*ly  portablo.  woleh*  only  S  i  2  lb*  .  .  . 
Stock  No.  9600.  S49.9S  N*t. 


Dr.  John  G.  Trump  and  his  compact 
direct-current  electrostatic  generator 
which  produces  a  potential  of 
1.250.000  volts  for  the  production  of 
short  wave  X-ray.  The  equipment 
has  been  designed  by  Dr.  Trump 
and  Dr.  Robert  J.  Van  de  Graaff. 
both  of  M.I.T.'s  physics  department. 
The  high  voltage  generator  is  nine 
feet  high  and  three  feet  in  diameter 
and  encloses  the  X-ray  tube  which 
is  supported  by  the  high  voltage 
dome  on  which  Dr.  Trump  has  his 
hand 


FOR  PRECISION 
MEASUREMENT 

ill  all  liigli  inipctleiice  circuits 
use 

FERRANTI 

ELECTROSTATIC 

VOLTMETERS 

Zero  Current  Coiisiiniptioii 

A.(^.  or  D.C.. 
lip  to  \  olts 

Portable.  Projecting  or 
Flush  Types 

.Single,  Dual  ami  Triple  Ranges 
Keatling  up  to  2.‘S,000  y  olts 

Self-Contained 
t  K  er-Voltage  Protection 

Magnetic  Damping 
IMade,  Giiaranteetl  and 


FERRANTI  ELECTRIC.  INC. 
RCA  BUILDING.  NEW  YORK.  N.  Y. 
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CATHODE-RAY 

SCILLOGRAPH 


New  Improvements  at  Lower  Cost 


DU  MONT 


•  Low  cost  and  extended  operating  range  are 
made  possible  by  use  of  the  intensifler-type 
cathode-ray  tube.  a  It  is  available  as  the 
Type  175  for  study  of  high-  and  low-frequency 
recurrent  phenomena,  and  as  Type  175-A  Includ¬ 
ing  single-sweep  control  of  horizontal  deflection. 

•  The  amplifier  frequency-range  extends  from  5 
to  100.000  sinusiodal  cycles  per  second.  •  Con¬ 
veniently  located  short-lead  terminals  permit  direct 
connection  to  the  deflection  plates  for  high- 
frequency  and  direct-current  studies. 


e  There  is  now  available,  for  the 
iirst  time,  a  low-cost  cathode-ray 
oscillograph  incorporating  many 
important  features  heretofore 
found  only  in  larger,  more  expen¬ 
sive,  and  less  portable  instru¬ 
ments. 

The  Du  Mont  Type  175  Cothode- 
Ray  Oscillograph  incorporates  the 
most  recent  advances  in  cathode- 
ray  oscillogrophy.  Ideal  for  lab¬ 
oratory,  shop,  and  field  uses,  it 
represents  an  important  addition 
to  the  Du  Mont  line  of  cothode-roy 
indicating  eqviipment  for  all  pur¬ 
poses. 

Write  /or  Inlormation 


Frequency  Characteristic  of 
Oscillatory  Circuits 


The  methods  used  in  the  development 
of  “Graphic  Methtnis  for  Determining 
the  Frequency  Characteristics  of  Os- 
cillatorj’  Circuits,”  by  Friedrich  Benz 
from  the  September,  1938  issue  of 
Hochfreqnenz-technxk  imd  Elcktroakus- 
tik  are  based  on  the  Heyland  circle  dia¬ 
gram.  Starting  from  fundamental 
relations  existing  in  the  simple  voltage 
and  current  resonant  circuits,  the 
author  shows  how  the  equation  derived 
from  this  development,  is 

|Z,I  -  - 

V'  +  (t)’ 

where  is  the  decoupling  and  5  is 
the  damping  factor,  \Zi\  is  the  absolute 
value  of  the  overall  impedance,  is 
utilized. 

The  phase  angle  is  determined  from 

tan  0  =  Using  these  relations  a 

6 

simple  circle  diagram  is  constructed  as 
in  Fig.  1. 


ALLEN  B.  DU  MONT  LABORATORIES,  INC. 


PASSAIC  NEW  JERSEY 

CABLE  AOORESi— V.ESPEXLIN.  NEVv  YORK 


Fig.  1 — Circle  diagrams  ior  oscilla¬ 
tory  circuits 


In  the  triangle  ABC,  .IC  is  equal  to 


^  1 -j-  BC  is  1  and  .\B  is  ^ 

Lengthening  the  abscissa  BC  so  that 
CD  is  1  and  drawing  a  circle  with  this 
value  of  CD  as  diameter  then  extending 
AC  io  point  E  will  give  for  the  portion 
1 


CE  the  value,1 


(-)S 


Multiplying 


this  by  Rr,,  will  yield  the  absolute  value 
of  the  impedance  EE"  which  is  of 
cour.se  the  reactive  component  and  EK' 
the  active  component. 

The  resonance-transformer  circuit  of 
Fig.  2  is  treated  in  similar  fashion  and 
a  graphical  construction  for  its  imped¬ 
ance  is  developed.  The  author  gives  the 
general  equation  for  its  impedance  as 
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rhere  u  is  given  by  and  k  is 

le  coupling  factor. 

The  author  follows  this  with  a  graph- 
:al  development  of  the  relations  for  the 
oupled-oscillatory  circuit,  and  the 
nrn11(>1.rpsonant  circuit  of  the  counled- 


Also  a  com¬ 
plete  line  of 


•  STEPPING 
SWITCHES 


•  ELECTRIC 
COUNTERS 


•  SOLENOIDS 


•  KEYS 


WILL  DO  THE  JOB  BETTER 


Better  because  of  forty  years  of  relay  building 
experience. 

Better  because  “proving  ground”  tests  supplement 
rigid  inspections. 

Better  because  you  get  a  relay  for  your  particular 
need. 

Write  for  48  Page  Catalog. 

American  Automatic  Electric  Sales  Company 

1033  W.  Van  Buren  St.,  Chicago 


REMOTE 
CONTROL 
DEVICES 
OF  ALL 
KINDS 


Model 

202 


Aiiipliii(‘r»s  and  T(d<‘visi(»ii 

Krrriverts 

AN’  AKTU’i.K  by  M.  J.  ().  Strutt  in  tlu* 
April  issue  of  The  Wireless  Etifiiueir 
deals  with  “Hijrh  Kreciuency,  Mixing 
and  Dellection  Sta^res  of  Television  Re¬ 
ceivers.” 

Rased  on  work  conducted  at  the  Phy.<- 
ics  Lal>oratory  of  the  N.  R.  Philips’ 
Gloelainpenfabrieken,  at  Kindhoven,  the 
author  shows  that  the  input  voltage  of 
television  sijrnaks  should  be  at  least  one 
or  two  millivolts  in  order  that  the  si>r- 
nals  may  Ir‘  sati.-^factorily  above  the 
noise  level.  These  recjuirements  entail 
a  total  train  from  the  antenna  to  the 
second  detector  of  approximately  5,000. 

descrii)tion  is  triven  of  .several  types 
of  radio  receivers  for  television  pur¬ 
poses,  and  the  treneral  arrantrement  of 
the  amplifyintr  statrvs  receivers  is  dis¬ 
cussed.  -A  receiver  is  described  usintr 
three  radio  freiiuency  amplifiers  in 
which  three  {iifferent  tyjH's  of  tubes  are 
employed.  The  performance  of  the  ex¬ 
perimental  receiver  and  a  study  of  the 
condition  which  tubes  in  television  re¬ 
ceivers  should  satisfy  is  triven.  .A  su¬ 
perheterodyne  television  receiver  usintr 


(;kkman  whalkrs  usk 

RADIO  TO  LOCATE  CATCH 


LASTING  1 
ACCURACY 


NO  MORE ! 


Use  SIMPSON 
Testing  Instruments 


exiHTinu'iital  tutn's  i.'<  descrified. 

The 

conditions  imposed  upon  a  diode  which  I 

is  used  as  a  second  detector  in  a 

tele- 

vision  receiver,  are  de.scrilH-d,  and  a 

new 

(litwie,  favoraltle  for  this  puriiose,  i 

s  de- 

.scrilied. 

•  The  liner  Simpson  move 
ment  is  also  the  basis  oi  a 
complete  line  of  Testing  In 
struments.  The  Model 
202  Roto  Ranger  Volt 
Ohm  Milliammeter 
with  twelve  auto 
matically  changing  in 
dependent  scales  is 
illustrated  above.  Op 
posite  is  shown  the 
Model  230  smallest 
4odel  pocket  type  Volt  Ohm 
Milliammeter.  Ask  lor 
description  ol  lull  line 
ol  testers. 


Simpson  instruments  have  a 
lighting  heart  a  movement 
with  the  expensive  bridge-type 
construction  and  soft  iron  pole 
pieces.  But  thanks  to  modern 
production  methods  you  are  not 
asked  to  pay  a  premium  price 
lor  this  premium  feature. 

Manufacturers  who  build  qual¬ 
ity  equipment  have  naturally 
selected  these  liner,  more  attrac¬ 
tive  instruments  as  the  finishing 
touch  to  their  product.  Typical 
instruments  are  illustrated  Ask 
for  bulletins  describing  ten 
models  covering  every  require, 
ment.  Let  us  show  you  why  so 
many  leading  manufacturers 
have  adopted  Simpson  instru¬ 
ments. 

SIMPSON  ELECTRIC  COMPANY 
5212  Kinzie  Street.  Chicago.  III. 


This  tiny  transmitter  is  used  by 


vui  can  roam  aooui  unui  me  crew 
on  the  mother  ship  can  take  it 
aboard 
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WE  SALUTE 

^  the  NEW  YORK  WORLD'S  FAIR 

presenting  the  Wor/d  of  "TOMORROW 


GOAT  form  fitting 


.  .  .  serving  "Tomorrow's' 
electronic  needs 


GOAT  RADIO  TUBE  PARTS,  inc 

(A  DIVISION  OF  THE  FRED  GOAT  CO..  EST.  1893) 

314  DEAN  ST..  BROOKLYN,  N.  Y. 


<  I.A  IIO^TAT 

>•  '>  I  !-.%<  Tl  It  I.M;  I  II. 
*  *•.%  lni'OPin»rjil«“«l 

<Cl*ROSUI> 

v-  211.*  A<»rtli  Sixlli  Si. 
llrookivii.  V. 


-^et  jfot 

fTELEVISION 


CONTROLS... 

O  CLAROSTAT  television  controls  are 
geared  to  critical  requirements  oi  video  re¬ 
ception.  Composition-element  type  for  high 
resistance  values  (1000  ohms  to  5  meg¬ 
ohms);  wire-wound  type  for  lower  values 
(1  to  100,000  ohms.).  Either  type  provided 
with  insulating  sleeve  oi  2000  or  5000  v. 
insulation  to  ground.  Meet  Underwriters' 
test  at  stated  voltages. 


Electrolytic  Comlcuscrs 

An  article  under  the  above  title,  was 
read  by  Phillip  R.  Coursey  before  the 
Institution  of  Electrical  Enjrineers  in 
London,  on  February  1. 

The  paper  deals  with  the  development  j 
of  the  electrolytic  condenser  which  is 
now  so  widely  used  in  modern  radio  re¬ 
ceivers  and  in  amplifyinjr  apparatus. 

A  brief  pictorial  survey  is  jriven  to  | 
indicate  the  lines  of  development  which  ' 
have  led  up  to  the  modern  desijrn.  This 
is  followed  by  the  description  of  the  , 
construction  and  chief  electrical  prop-  j 
erties  of  the  various  types  of  conden-  j 
sers  which  are  now  used.  The  proper-  1 
ties  influence  to  a  very  irreat  extent  the  ■ 
manner  in  which  the  condenser  can  most 
economically  and  u.sefully  be  employed,  j 

Various  theories  have  been  put 
forward  to  explain  the  action  of  the  ^ 
electrolytic  condensers,  but  some  of 
these  do  not  now  appear  to  be  adequate,  i 
A  critical  summary  is  given  with  an 
expression  of  the  views  as  to  the  most  : 
likely  explanation. 

The  manufacturing  methods  are 
treated  at  some  length,  together  with  , 
the  considerations  which  influence  the  ; 
employment  of  these  condensers. 

Practical  Application — standard¬ 
ized  method  of  test  is  recommended  to 
secure  uniformity  in  assessing  their 
properties. 

This  paper  will  undoubtedly  appear 
in  a  forthcoming  issue  of  the  .Jour¬ 
nal  of  the  Institution  of  Electrical 
Engineers. 


Television 

Components 
Write  for  the 

LATEST  DATA  ON  A 
WHOLE  SERIES  OF  NEW 
NA-ALD  TELEVISION 
COMPONENTS. 

*  They  are  developed  in  collab¬ 
oration  with  laboratories  that 
have  had  the  benefit  of  observ¬ 
ing  actual  requirements  revealed 
in  field  tests. 

•  In  part,  they  consist  of  a  con¬ 
nector  for  the  11 -prong  Cathode 
Ray  tube — 1802-Pl  and  1802-P4. 

*  The  development  not  only  con¬ 
sists  of  meeting  every  require¬ 
ment  in  the  connector,  but  also 
in  the  attached  leads.  Special  ma¬ 
terial  and  processes  meet  high 
voltage  breakdown  tests.  (Under¬ 
writers  double  voltage  -r-  1000.) 
Has  complete  freedom  of  ioniza¬ 
tion  noises  at  operating  voltages 
with  tests  at  both  normal  and  ex¬ 
treme  humidities. 

•  Other  components — special  rec¬ 
tifier  socket  —  low  capacitance 
sockets  and  plugs— —interlocks — 
high  Q  wire^safety  grounding 
cords— insulated  tube  caps,  etc. 

Write  us  just  what  you  are  doing 
in  television  so  that  we  may  keep 
you  informed  of  developments 
that  will  interest  you. 


ALDEN  PRODUCTS  COMPANY 


717  Center  St. 


Brockton,  Mast. 


RESISTORS.  .  . 

#  CLAROSTAT  power  resistors  have  gained 
widespread  acceptance  particularly  among 
builders  of  dependable  equipment.  These 
familiar  green  cement-coated  resistors  are 
to  be  found  in  television  transmitters,  re¬ 
ceiver  power  supplies,  oscillographs,  etc. 
Comparative  tests  invited.  In  10  to  200  watt 
ratings;  any  resistance;  fixed,  tapped  and 
adjustable.  Competitively  priced. 

Submit  that  Problem  ... 


Tell  us  of  your 
resistance  require¬ 
ments.  Engineer¬ 
ing  aid,  specs., 
quotations,  sam¬ 
ples,  cheerfully 
supplied. 

Look  us  up  at 
Booth  620-22  Hertz 
Ave.,  in  June. 


SPEED  OF  LIGHT  MEAS- 
URED  AUTOMATICALLY 


Dr.  Wilmer  C.  Anderson,  research 
fellow  at  Harvard  University,  shown 
with  his  equipment  for  measuring 
the  velocity  of  light.  An  interesting 
development  of  this  equipment  is 
that  no  visual  observations  will  be 
required;  the  entire  system  is  com¬ 
pletely  automatic  in  operation.  It  is 
expected  that  the  speed  of  light  can 
be  measured  by  this  system  with  an 
error  of  only  2V2  miles  per  second, 
a  precision  of  1  part  in  75,000 


■•TOPHET”  Resis¬ 
tance  Wire  is  to  the 
Electric  Heating  Ap- 
pliance  what  the 
Trylon-Perisphere  is 
to  the  World’s  Fair. 


Visit  our  exhibit  at  the 
World’s  Fair,  in 
the  Metals  Build- 
ing  opposite 
\  the  Trylon. 


WILBUR  B.  DRIVER  CO 

NEWARK,  NEW  JERSEY 
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(Continued  from  page  22) 


Several  specialized  trimmer  capaci-  Otherwise  the  controls  are  similar  to 
tances  have  appeared  for  trimminjf  the  standard  units, 
the  u-h-f  oscillator,  for  example  a 

Cardwell  10  /i/if  unit  with  an  ex-  iri/c  and  Cable;  Antennas 

tended  shaft,  but  these  differ  little 
from  the  standard  midjiet  variable 
capacitors. 

The  problem  of  adjusting  the  gain 
of  video  frequency  amplifiers  has  oc- 


High  quality  hook-up  wire,  esiK‘- 
cially  for  high  voltage  circuits,  has 
been  made  available  by  Alden  Prod¬ 
ucts,  Cornish  Wire,  and  I^enz  Klec- 
tric.  Low-loss  coaxial  cable,  suitable 
for  extended  video-frequency  circuits, 
or  for  lead-ins  for  antennas  is  offered 
by  Alden  Products,  American  Pheno¬ 
lic  Co.,  Lenz  Electric,  The  Transducer 
Corp.  and  The  Telegraph  Construc¬ 
tion  Co.  (Charles  Parrag  and  Co. 
American  representative).  Di-pole 
antenna  assemblies  are  available 
from  Brach,  Radiart,  and  Technical 
Appliance  Corp. 

3850 

Picture  I~f  and  Potver  Transformers 

Late  returns  from  the  question- 
aire  reveal  that  E.  1.  Guthman  and 
Co.  have  available  two  types  of  per¬ 
meability-tuned  i-f  transformers  for 
the  picture  channel,  which  tune 
from  10  to  13  Me  and  which  are 
available  with  or  without  wavetrap 
cupied  the  attention  of  the  volume  circuits.  The  units  are  mounted  in 
control  manufacturers.  International  aluminum  cans  and  tune  from  one 
Resistance,  Clarostat,  and  Stackpole  side.  The  Thordarson  Company  has 
have  special  volume  controls  with  four  television  transformers:  a 
very  low  stray  capacitance  from  3000-volt  unit  for  type  1801  tubes,  a 
the  center  arm  to  ground.  The  ter-  6000  unit  for  type  1800  tubes,  a  2.5- 
minal  of  the  contact  arm  is  taken  out  volt  heater  transformer  for  either 
through  the  “back”  of  the  control,  1800  or  1801,  and  a  horizontal  si  an- 
and  an  insulated  shaft  can  be  used  ning  output  transformer  for  mag- 
to  reduce  the  capacitance  still  further,  netic  deflection. — d.G.f. 


Ifs  GRAND 
For  BANDS 

New  MULTI-UNIT  Crystal  Micro¬ 
phones  provide  maximum  ampli¬ 
fication  and  cannot  be  acousti¬ 
cally  overloaded.  Performance, 
flexibility  and  beauty  all  com¬ 
bined.  List  price,  MU-2  complete, 
$29.50 


Rectifiers 

Fila¬ 
ment  R-m-s  Peak 

volts,  Plate  a-c  inverse 

Type  amps  ma  volts  volts 

878  2.6,6.0  6  7100  20,000 

879  2.5,1.76  7.6  2660  7600 

2V3G  2.6,5.0  2  6600  16,600 

2Y2  2.6,1.76  6  4400  12,000 


This  includes  Model  T-3  Crystal 
Microphone  with  two  adjustable 
spotlights  that  throw  a  flattering 
halo  of  soft,  warm  light  on  enter¬ 
taining  artists  and  speakers.  Com¬ 
plete,  as  described,  with  stand, 
transformer  and  cable.  List  Price 
$62.50 

•  _ _ _ 


TABLE  I 

Television  Cathode-Ray  Tubes 

Second 

Heater  Anode 

Diam-  Rating  Type  of  (volts 
Type  Screen  Length  eter  (volts,  Defiec-  maxi- 

Number  Color  (inches)  (inches)  amps.)  tion  mum.  Manufacturer 

1800  Yellow  21  9)^  2.6,2. 1  Magnetic  7000  NU,RCA 

1801  Yellow  163^  65V  2.6,2.1  Magnetic  3000  NU,RCA 

1802-Pl  Green  16?^  6^  6. 3, 0.6  Electric  2000  HS,NU,RCA 

1802- P4  White  16»i  6.^  6.3,0.6  Electric  2000  HS,NU,RCA 

1803- P4  White  26  12,4  2.6,2. 1  Magnetic  7000  Nn,RCA 

1804- P4  White  21  9>^  2.6,2.1  Magnetic  7000  NU,RCA 

1806-P4  White  12  6^5  6.3,0.6  Electric  2000  NU 

906-Pl  PI  Green  IV/s  3^  2.6,2.1  Electric  1600  HS,NU,RCA 

P4  P4  White 

2002  Green  7VV  2  6. 3, 0.6  Electric  600  NU 

2006  Green  16^  6^  2.6,2.1  Electric  2000  NU 

64-11-T  White  163^  6,^  6.3,0.6  Electric  2000- 

4000*  DuM 

94-11-T  White  21  9W  6.3,0.6  Electric  6000- 

10,000*  DuM 

144-11-T  White  2114  13  H  2.6,2.1  Electric  6000  DuM 

34-7-T  White  11 H  3  2.6, 2.1  Electric  1600  DuM 

*  High  voltage  rating  applies  to  "  intensifier  ”  electrode  near  luminescent 
screen. 


Asfafic's  complete  line  of  quality 
crystal  microphones  and  pickups 
will  be  on  display  at  the  Show. 
Don't  miss  this  important  exhibit. 


ASTATIC  MICROPHONE 
P  LABORATORY,  Inc. 

I  YOUNGSTOWN,  OHIO 


UfiAr  Bruth 
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For  several  years  facsimile  trans¬ 
mission  has  been  in  commercial  use 
in  point-to-point  service  by  radio  and 
by  wire;  and  there  has  been  a  continu- 
inir  hoiM*  that  adaptation  of  facsimile 
apparatus  for  use  in  the  home  would  be 
a  natural  extension  of  the  peneral  idea 
of  transmitting  information,  in  fac¬ 
simile.  For  (juite  some  time  experi¬ 
mental  transmissions  from  certain 
broadcast  stations,  and  from  transmit¬ 
ters  operating  on  the  hiirher  fre<iuen- 
cies,  have  been  made  with  the  object  of 
discovering  the  pctssibilities  and  the 
troubles  with  home  facsimile. 

recent  development  of  a  hijrh  sjH'ed 
recorder  utilizing:  a  wider  strip  of  re¬ 
cording  paper,  made  by  the  Finch  Tele¬ 
communications  Lal>oratories  has  made 
more  attractive  the  possibilities  of 
transmissions  by  radio  to  the  home. 
Finch  transmitters  and  receivers  are 
beinjr  actively  tested  by  1.3  broadcast 
stations  under  experimental  conditions. 

The  new  recorder  shown  in  the  illus¬ 
tration,  employs  an  endless  chain  upon 
which  are  mounted  three  pens  or  styli 
at  reirular  intervals.  The  chain  travels 
continuously  in  one  direction  and  at  the 
same  time,  the  platen,  carryinir  the  full 
width  paper  (8..")  inches  wide)  upon 
which  the  imajre  is  to  Ik*  reproduced, 
rotates.  .\s  one  stylus  passes  off  the 
paper,  a  -second  commences  its  line  at 
the  left  and  as  this  one  travels  off  at 
the  ripht,  a  third  stylus  or  pen  is 
cau.sed  to  beprin  the  next  line.  When 
this  stylus  has  passed  across  the  paper. 
No.  1  is  a^ain  ready  to  start. 

This  new  desijrn  simplifies  the 
nuH-hanism  prreatly  as  a  reciprocal  mo¬ 
tion  is  not  needed,  a  continuous  or 
linear  motion  taking  its  place.  The 
-same  basic  principles,  such  as  synchro- 
nizinj;  pulse  and  other  features  as  em¬ 
ployed  in  the  2  column  unit  are  incor¬ 
porated  in  this  new  hi^h  sjK'ed  four 
column  unit. 

The  Finch  recorder  (which  operates 
from  a  drum  .scanner)  will  deliver  18.3(» 
sq.  in.  of  perfect  copy  a  minute  usinjr 
the  standard  8. .5  inch  width  paiK*r  there¬ 
by  operating;  the  paper  speed  at  ap- 
pn  ximately  10  feet  of  paper  per  hour. 
As^uminjr  that  10  point  type  is  u.sed 
throughout  the  u.seful  field  of  the  8..') 
inches  of  paper  there  will  be  between 
90oO  and  9100  words  transmitted  each 
hour.  This  means  that  the  system  is 
capable  of  transmitting  and  receiving 
copy  at  a  speed  of  close  to  13,1  words 
per  minute.  This  speed  also  is  main¬ 
tained  in  the  transmi.ssion  of  photo¬ 
graphs,  maps,  drawings,  sketches  and 
other  intelligence  data. 

EIKCTKOINICS  — Mav  1939 


Four  Column 


Facsimile  Recorder 


Above,  the  new  continuous-scanning  Finch  facsimile  transmitter.  The  corre¬ 
sponding  receiver  employs  three  styli  on  an  endless  belt.  At  the  left,  below, 
is  a  typical  sample  of  facsimile  sent  from  WHK-W8XE 
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In  the  Flinch  facsimile  system  .-syn¬ 
chronization  is  effected  by  two  simple 
control  units.  One  is  a  small  electro¬ 
magnetic  governor  attached  to  the 
motor  that  drives  the  home  recording 
machine  in  such  a  manner  that  it  holds 
its  speed  at  a  constant  value.  The  other 
is  a  sensitive  electro-magnet  clutch. 
This  is  operated  by  what  is  termed  a 
“.selective  synchronizing  pulse” — a  low- 
tone  radio  signal  of  extremely  short 
duration  which  is  sent  over  the  air  and 
starts  the  recording  machine  at  exactly 
the  right  time.  This  pulse  also  keeps 
the  receiving  machine  in  exact  step  with 
the  transmitter  throughout  the  print¬ 
ing  period  and  stops  the  machine. 

FncsimHe  Chai)i 

Much  interest  has  been  shown,  re¬ 
cently,  in  the  “chain”  broadcasting  of 
facsimile  material  through  WOR,  WGN, 
WHK,  and  WLW.  These  stations  have 
formed  what  is  believed  to  be  the  first 
facsimile  network;  and  may  give 
further  indication  of  the  possibilities 
of  such  transmissions  for  general  usage. 
{Continued  on  page  62) 
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AC-Operated 


Heterodyne  Sound  Analyzer 


Laboratory  ■) 

Acoustic  Instruments  , 

Production 

Test  Equipment  f 


1  T esting  and 

I  Consulting  Service 


Now  in  Press 


RA-277 

Sound  Frequency  Analyzer 

•  Accuracy  and  detail  in  noise  analysis  j 
insured  by  use  of  Bell  Telephone 
Laboratories  lattice  crystal  filters  in  i 
heterodyne  circuit. 

e  Calibration  stability  maintained  by  j 
feedback  circuits  and  niovinu  coil 
microphone. 

e  New,  large,  open-scaled  indicating 
meter  is  easy  to  read. 

•  Can  be  used  with  high-spwd  ' 
recorder  for  analysis  by  the  sw»N-p  j 
method. 

I 

•  Also  makes  overall  sound  level  | 
measurements  in  accordance  with 
A.S.A.  standards. 


Electrical  Research  Products  tuc. 

SUBSIDIARY  OF 
Wtsttm  Elgctrk  Company 

195  BROADWAY,  NEW  YORK 


ZWORYKIN  and  MORTON'S 

TELEVISION 

The  Electronics  of  Image  Transmission 

By  V.  K.  ZWORYKIN  and  G.  A.  MORTON 
RCA  Manufacturing  Company 


Industry  in  Review 

(Continued  from  page  61) 

Constants  of  Finch  Facsimile  High 
Speed  Commercial  Model  (type  FC) 


Number  oi  lines  per  min. 


Total  Length  ol  stroke . 9  in. 

Number  ol  lines  per  inch . 60 


Width  oi  paper  on  recorder ....  8.5  in. 
Length  oi  paper  on  recorder ....  500  it. 
Maximum  Width  oi  useiul  copy .  .  8.5  in. 

Number  oi  ieet  per  hour . 10  it. 

Width  oi  paper  on  scanner  drum  8.5  in. 
Length  oi  paper  on  scanner  drum  17  in. 


News* 


•♦•Dr.  E.  P'.  Ivowry,  formerly  •with 
Westinghouse  Pl&M  Co,  and  recently 
with  Continental  Electric  Co.  has  joined 
the  St.  Charles  Technical  Lab.s,  Inc.,  of 
St.  Charles,  Ill.,  taking  charge  of  their 
hot  cathode  development.  .  .  .  Oxford- 
Tartak  Radio  Corp.,  Chicago,  have  an 
nounced  a  “sensational”  new  speaker 
The  overall  size  of  this  unit  is  2.5  in.^;. 
smaller  than  a  package  of  cigarette.- 
.  .  .  Tobe  Deutschmann,  Canton,  Mass, 
has  completed  an  electrical  transcrip 
tion  of  the  various  types  of  radio  inter 
ference  and  will  make  the  records  avail 
able  to  the  radio  trade  so  that  dealers 
and  service  men  may  identify  noise  and 
demonstrate  to  customers  that  most 
noises  heard  in  modern  receivers  have 
an  electrical  origin  and  are  not  the 
result  of  trouble  in  the  set. 


This  long-awaited  book  is  now  in  press  and  will  be  published  in  the  near  future. 
It  is  written  from  the  engineering  viewpoint.  The  first  part  of  the  book  is 
devoted  to  a  consideration  of  the  fundamental  physical  phenomena  involved 
in  television;  namely,  emission  of  electrons,  including  photoelectric  and  secon¬ 
dary  emission;  fluorescence;  electron  optics;  and  vacuum  technique.  This  is 
followed  by  a  discussion  of  the  fundamentals,  treating  the  relationship  between 
the  physical  system  and  such  picture  qualities  as  brightness,  contrast,  flicker 
and  resolution.  The  principles  of  the  ultra  high-frequency  transmission  and 
reception  of  television  signals,  single  sideband  operation  and  the  more  impor¬ 
tant  methods  of  pickup  and  reproduction  of  images  are  included  in  this  section. 
The  third  part  takes  up  the  details  of  an  electronic  television  system,  treating 
in  turn  the  Iconoscope,  Kinescope,  electron  gun,  video  amplifier,  scanning  and 
synchronization,  the  complete  transmitter  and  receiver.  A  description  of  a 
working  system  as  exemplified  by  the  equipment  used  in  the  RCA  Television 
Project  constitutes  the  concluding  part  of  the  book.  Coming  from  such  an 
authoritative  source,  this  book  warrants  the  attention  of  all  interested  in 
television. 


Approximately  S60  pages  6  by  9 


Probable  price,  $6.00 


MAKE  YOUR  RESERVATION  NOW 

JOHN  WILEY  &  SONS.  INC.,  440  Fourth  Ave.,  N.  Y. 


Literature- 


Electro-Dynamic  Unit.  Described  in 
bulletin  No.  U-300.  Permanent  Magnet 
Speaker  is  described  in  bulletin  No.  70. 
Literature  is  also  available  on  Utility 
Line  and  Four  Throat  Aircraft  Horns. 
Fox  Sound  Equipment  Corp.,  3120  Mon¬ 
roe  St.,  Toledo,  Ohio. 


Engineering  Properties  of  Monel.  Te  h- 
nical  information  on  mechanical  prop¬ 
erties  is  contained  in  Bulletin  T-5.  In¬ 
ternational  Nickel  Co.,  Inc.,  67  V  all 
Street,  New  York  City. 
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ACTUAL 

SIZE 


Now  From  Littelfuse  Comes 
the  “World’s  Smallest!’’ 

It  took  over  three  years  oi  re 
search  and  development  work  to 
produce  this  new  1  '1000  amp. 
vacuum  enclosed  VIDEO  LITTEL 
FUSE.  It  is  the  most  sensitive 
and  has  the  lowest  rated  capac¬ 
ity  oi  any  iuse  ever  made.  The 
applications  are  in  television, 
"liie-saver"  circuits,  and  the  pro¬ 
tection  oi  delicate  thermo-couples, 
bolometers,  and  qalvanometers. 
Will  break  20,000  volts. 

Do  you  have  use  ior  such  a  iuse 
in  your  equipment? 

li  so — when  askinq  ior  a  sample 
oi  this  new  world's  smallest 
I  1000  amp.  VIDEO  LITTELFUSE, 
qive  lull  details  reqardinq  cur¬ 
rent,  voltaqe,  possible  surqes,  etc. 
Ask  about  it  TODAY. 


LITTELFUSE  INCORPORIITED 

4241  LINCOLN  AVI.  CHICAGO. ILL. 


TYPE  R  Non-Inductive 
facilifate  DECADE  and 
OTHER  ASSEMBLIES 

Midgets  in  sire  but  high  in  quality  and  ac> 
curjcy.  Diam.  1^2"  *  7/14"  lonq.  Accuracy 
1%  Available  in  a  resistance  ranqe  from  I 
to  SOO.OOO  Ohms.  Standard  mounting  with 
cen'er  hole  to  clear  6/32"  screw.  Designed 
for  mounting  by  their  terminals,  making  them 
adaotable  for  meter  multipliers,  decade  and 
bridge  assemblies.  Small  size  recommends 
them  for  other  _uses.  Accuracy  of  l/IO  of  1% 
available  at  slight  extra  cost. 

'^riie  for  catalog  and  prices  of  Microhm 
PRECISION  AND  WIRE  WOUND  RESISTORS. 

PRECISION  RESISTOR  CO. 

332  Badger  Avenue 
NEWARK  NEW  JERSEY 


Voltmeter.  Sensitive  electronic  battery 
operated  voltmeter,  Model  300B,  des¬ 
cribed  in  Bulletin  3.  Ballantine  Labora¬ 
tories,  Inc.,  Boonton,  N.  J. 

•‘Chandelier”  Speaker  Baffle.  Can  be 
suspendful  from  a  sinjrle  ceiling  point. 
Described  in  Catalog  F-39  along  with 
other  sound  equipment  of  Atlas  Sound 
Corp.,  1447  39th  St.,  Brooklyn,  N.  Y. 

T-Line  Transformers.  Revised  14-page 
catalog  containing  audio  and  power  ap¬ 
plications  in  amateur  transmitters,  PA 
systems,  and  television.  Kenyon  Trans-  ; 
former  Co.,  Inc.  840  Barry  St.,  New  j 
York  City.  i 

Oscillograph.  Type  17.5  Cathode-ray 
oscillograph  de.scribed  in  current  issue 
of  “O.scillographer.”  Allen  B.  DuMont 
Labs.,  2  Main  .\ve.,  Passaic,  N.  J. 

(lenemotors  and  Converters.  Also  new 
heavy  duty  power  units  for  police  short¬ 
wave  radio.  Circulars  available.  Carter 
Motor  Co.,  1008  Milwaukee  Ave., 
Chicago,  Ill. 

Metal-clad  Switchgear.  Descriptive  I 
Catalog  8-a  available.  Roller-Smith ! 
Co.,  Bethlehem,  Pa. 

Phosphor  Bronze.  48-page  edition  con- 
I  tains  fundamental  information  on  re- 
j  cent  refinements  and  developments. 

1  Riverside  Metal  Co.,  Riverside,  N.  J. 

I  Transformer  Components.  For  indus- 
I  trial  uses.  Described  in  Bulletin  PS- 
j  403.  United  Transformer  Corp.,  72 
j  Spring  St.,  New  York  City. 

I  Police  Radio.  Catalog  D-411  pre.sents 
j  a  complete  line  of  Motorola  police  radio 
I  receivers  including  the  new  types,  six-  i 
1  tube  Model  P09-12,  and  eight-tube 
Model  P69-13  ‘‘Police  Cruisers,”  Gal¬ 
vin  Mfg,  Corp.,  4545  Augusta  Blvd., 
Chicago,  Ill. 

I  Tube  Test  Equipment.  Described  in 
!  Catalog  No.  10  which  gives  the  various 
I  improvements  made  on  equipment  of 
I  Hickok  Electrical  Instrument  Co., 

I  Cleveland,  Ohio. 


New  Products 


Measuring  Equipment 

During  the  month  new  types  of  elec¬ 
tronic  measuring  equipment  have  been 
made  available.  A  vibration  proof  in¬ 
dicating  potentiometer  known  as  Celect- 
ray,  Model  V,  (C.  J.  Tagliabue  Mfg. 
Co.,  Brooklyn,  N.  Y.)  employs  photo¬ 
electric  detection  of  the  position  of  a 
I  light  beam  reflected  from  the  mirror 
of  a  moving  galvanometer;  combines 
high-sensitivity  with  practically  instan¬ 
taneous  response. 

A  VACUUM  TUBE  potentiometer  with 
quinhydrone,  antimony  or  glass  elec¬ 
trodes,  is  available  from  Thwing-Al- 
bert  Instrument  Co.,  3339  Lancaster 
Ave.,  Philadelphia,  Pa. 


Tat  Ultra  Sensitive 
(?onttoli 

INSTRUMENT  RELAYS 


The  Triplett  Model  354  alarm  relay 
shown  here  makes  contact  at  I  and 
3  M.A.  Other  ranges  and  contact  ar¬ 
rangements  to  order.  Three  case  styles 
— projection,  as  shown,  flush  panel 
and  portable. 


EPENDABILITY  and  flexibility  in  elec- 
frifled  controls.  ...  A  comprehensive 
line  of  highly  sensitive  relays  used  in 
connection  with  light  sensitive  cells  for 
signal  alarms,  automatic  inspection, 
counting  apparatus,  automatic  lighting 
and  many  other  applications  requiring 
regulation  with  very  narrow  limits. 

Fixed  contacts  are  set  In  adjustable 
screws,  allowing  a  wide  adjustment  of 
upper  and  lower  limits  of  contact.  Hardy 
metal,  platinum,  silver  and  platinum- 
iridium  contacts.  Single  circuit-single 
contact  and  double  circuit-double  con¬ 
tact  types  (separate  circuit  or  common 
connection).  Among  special  develop¬ 
ments  is  a  locked  contact  type  relay 
with  manual  release.  Triplett  engineers 
are  interested  In  receiving  your  Inquiries. 

See  the  new  Triplett  7939-40 
line  at  the  June  National 
Radio  Parts  Trade  Show  — 
Booths  403-405. 

Catalog  Now  Ready 

Free  on  Request 


ELECTRICAL  INSTRUMENTS 


The  Triplett  Electrical  Instrument  Co. 

235  Harmon  Ave.,  Bluftton,  Ohio 

Please  send  me  complete  information  re¬ 
garding  relay  applications. 

Name  . 

Address  . . 

City  .  State  . 
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RADIATORS 


the  country 


^  Engineers  are  quick  to 
recognize  a  product  that 
proves  itself  by  performance. 
Lingo  “Tube”  Radiators  have 
turned  fiction  into  fact  by 
out-performing  the  most  ex¬ 
ceptional  verbal  or  written 
claims  made  for  them.  Nc 
wonder  so  many  are  now  in 
use — no  wonder  their  users 
are  such  good  boosters. 
Write  to  our  customers — 
then  wrrite  to  us.  Just  send 


progress. 


Professional 

Services 

t  /(oft  M  on  i 


ELECTRICAL  TESTING 
LABORATORIES 

rharaftiTisiifsi 

of  VafUiini 

«'i  photo  crlls.  Rhiw  Uinp<.  rratt  r  lannw. 
Tests  o|  eleetninie  ai»l  «*ptH‘al  fit-vires 
Hast  Ktul  Avenue  ainl  TlMh  Str*et 
New  York,  X.  Y 
Phone:  Ptittertlt-hl  K  iNiini 


INTERNATIONAL  ELECTRONICS.  INC. 

DESIGN  AND  DEVELOPMENT 

lliolio  ...  Ttlevixion 

Si'uiifl  ....  Klertronirs 

MANUFACTURING  METHODS 

<  ttinleiiseis . Tnhi'N  RrsLstors 

\ihiHtois  . LaiiUK  SiK*akers 

830  Fifth  Avpnue  Nrw  York.  N.  Y, 

Cabir:  Intarenqin.  New  York 


LINGO 


VE  RTIC A 


HAROLD  j.  McCreary 

M.I11  AIKK  A.  W  S  1 

Consulting  Enginoor 

IsalMtratory  Fa<MUtie^ 
llrstarrh  Klet-frttiur- 

I  h'V  elopinent  Tt  levishni 

Ut>siini  lUdio 

Kartory  l*ra(‘ti.se  ltaiir«>ad  SUoaling 
Patent  Stuflies.  Telepht»ny 

IDS  W  Adams  St.  Phone  STate  4003  Chtcaqo.  III. 


quocea  wiinouc  ooiigaiion. 

Just  ofF  the  press  •— 
"Set  Your  Course 
by  this  New  Star." 

Write  for  new  illustrated 
folder.  Contains  complete  de- 1 
tails  and  answers  to  your 
Questions  about  Lingo  Radio-  \ 
tors.  We’d  like  to  send  you' 
a  free  copy  right  away. 


camera  complete  with  discharge  tube, 
exhaust  tubes,  diaphragms,  etc.,  lists  at 
fll.'S.  A  3i  X  3J  plate  camera  for  direct 
comparisons  with  a  known  material, 
lists  at  £17  16s,  and  a  three  stage  mer¬ 
cury  diffusion  pump  at  £40  4s. 


.7*  New  Tubes 

today 

for  Hygrape  Sylvania  announces  three 
circular  type  1802  Cathode-ray  picture  tubes 
with  green,  yellow,  or  white  .screens. 
;  Recent  additions  to  Hygrade’s  receiving 
Of  extreme  Mght-weight  for  emer-  tube  line  are;  1N6G,  10.50,  7A4,  7C7, 

gency  use.  Can  be  erected  by  two  ,  r-ir.,?  >  > 

men  in  IS  minutes.  Compact,  easily:  and  /  Ei6. 

•tored  and  transported.  Standard  I 

lights,  40  to  100  foet.  ■  c..,,.,  •  u  •  .  -c 


John  E.  Lingo  &  Son,  Inc. 

Dept.  E-5  Camden,  N. 


I  Five  inch  and  nine  inch  intensifier 
Q  I  :  type  cathode-ray  tubes  have  been  an- 
OOn,  inC.  i  nounced  by  Allen  B.  DuMont  Labs., 
Camden,  N.  J.|  Passaic,  N.  J.  The  intensifier  electrode 
provides  a  means  for  lowering  the  cost 
of  television  receivers  and  oscillographs 
of  given  image  size  and  brilliance.  This 
electrode  consists  of  one  or  two  gold 
rings  deposited  on  the  inside  wall  adja¬ 
cent  to  the  screen  for  accelerating  the 
electrons  after  deflection. 

Recent  RCA  Mfx;.  Co.,  (Harrison, 
N.  J.)  tubes  are  the  6J7-GT,  6K6-GT, 
12J7-GT  and  35Z5-GT. 


RADIO  DEVELOPMENT  &  RESEARCH  CORP. 

<  ONsn.TAXTS  AMI 
including 

U, ■.’.*11  PIS — l^borat.)r>  K.iuipiii.'nt 
.siiKs'ial  <s|iii|imi‘nt  (lf".it;n.sl  ami  .'nii-l ruitfil 
H.‘.  W.->l  4.'.tli  Sins’t.  X.-w  ^..rk,  N  Y 
Tel.  IllUaiit  !i  r.M.s 


Radio  &  Television  Engineering  Service 

Koif'l^n  Hiifl  Ibinifstk* 

I'OXSI  IdTANTS.  l>h>(|(;NKRS  AM>  MtY;s  FYIK 
Klfctrunio  I)fvir«‘s  4'»irru*r  h'lf'fppnfv  Kguii'ment 
Ufi’fivfis  .Niiiphhf'i'H  SiKvinl  Tf**!  Kfpiipmfnt 
TransniittiTs.  fii- 

rlittofi  Thfatif  UltU  .  .Main  Vv*-..  N.  J 

Phiiin*  Pa^^au•  J  13. i.’: 


The  Solution  of 
Your  Problem 


in  the  field  of  Electronic  devices 
may  be  found  through  enlisting  the 
services  of  the  Consultants  whose 
cards  appear  on  this  page. 

This  is  a  highly  specialized  field 
and  specialists  are  therefore  better 
able  to  undertake  the  rapid  devel¬ 
opments  necessary  to  keep  in  step 
with  modern  manufacturing 


-all  over 


Bantani  Junior  Sockets 

New  molded  sck'KETS  for  the  bantam 
junior  tubes  such  as  HY113,  HY11,5, 
etc.,  for  use  in  hearing  aids,  police 
pocket  radios,  remote  controls,  sensitive 
measuring  devices  and  other  compact 
apparatus  are  available  from  .•\meri- 
can  Phenolic,  12.50  Van  Buren  St.. 
Chicago. 


DifTractioii  Camera 

An  instrument  which  opens  up  new 
possibilities  the  study  of  meUil  surface 
problems  and  known  as  the  Finch  elec¬ 
tron  diffraction  camera  is  available 
from  \V.  Edwards  &  Co.,  V’aughn  Road, 
London,  S.  FL  ,5,  England.  Standard 


Vertical  Tubular  Steel  I 
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LINGO 


A.F.  RELAY  ' 

Sensitive  .  .  .  operates  on  audio 
voltage  applied  through  coupling 
capacitance  as  low  as  .02  mid. 

Augged  .  .  .  precision  construe-  | 

tion  and  poised  movement  ensure 
uniiorm  performance  in  any  po¬ 
sition. 

Adaptable  .  .  .  sensitivity  may  be  I 

adjusted  through  wide  range  to  i 

allow  diversified  applications.  ! 

SIGMA  INSTRUMENTS.  INC. 

388  Trapelo  Road,  Belmont,  Mass. 


JAGABI 


RHEOSTATS 

•  SMOOTH 

•  POSITIVE 

•  RUGGED 

•  DURABLE 


A  Jagabi 
Switchboard 
Type  Rheostat 


"We  have  always  found  these  rheo¬ 
stats  satisfactory  .  .  .  Attempts  to  pur¬ 
chase  cheaper  ones  hare  been  disap¬ 
pointing  .  .  .  Every  rheostat  purchased 
from  you  during  the  past  10  years  is 
still  in  use." 

.  University 


Do  you  have  on  file  our  Jagabi 
Rheostat  Bulletin  1515-E.  Write. 


JAMES  G^BIDDLE  CO. 

[tttCTRICAl  i^^INlTRtMENTS  I 
I2II-I)  Ascm  STUur'Xt^  PuiLaociMHA.  Pa. 


I 


I 

I 

I 


•An  AITOMATU’  llKiH  Sl'KKl)  Unit  of 
Sound  .Apparatu.s  Co.,  loO  West  JfJth 
St.,  New  York  City,  i.s  for  u.se  in  making  ; 
a  continuou.s  record  of  the  result.-;  of  | 
acoustical  and  electrical  measurements 
especially  where  trreat  and  rapid 
chantres  occur.  Chanjre  of  writint;  speed 
is  provided  in  the  in.strument  to  make 
liossihle  both  hi>;h  speed  and  hijrh  dilTer- 
ential  .sensitivity.  The  paper  speeds 
|)rovided  for  hitrh  writintr  speeds  are  50 
and  5  mm/.sec  while  slow  speed  writing 
sjiceds  are  10  and  1  mm/sec.  The  input 
sittnal  to  he  recorded  is  amplified  and 
rectified  and  writin>r  is  accomplished 
by  a  stylus  driven  by  a  magnetic  fork. 


Hi;L;li-(vaiii  Preselector 

The  I’.MT  rsEs  an  18.52  tuln*,  and  is 
complete  with  tilament  transformer  in 
either  kit  form  or  wired  and  tested  and 
is  available  from  Browninj;  Labs.,  750 
.Main  St.,  Winchester,  Mass.  The  fre¬ 
quency  ranpe  is  from  04  to  1.0  Me.  The 
main  dial  is  accurately  calibrated  in 
Me.  Vernier  adjustment  facilituties 
sharp  tunin>r  on  h-f  bands. 


Potent ioilieler  ('.oiitroller 

Series  :1200  i  nits,  ok  Wheelco  Instru¬ 
ments  Co.,  1929  Halsted  St.,  Chicago, 
are  adapted  to  actuate  any  customary 
type  of  fuel  valve  or  electric  contactor. 
It  features:  instantaneous  control  ac¬ 
tion;  is  devoid  of  contacts,  depressor 
bar  mechanisms,  cams,  and  other  mov- 
in)r  mechanical  parts;  can  be  used  out¬ 
side  without  danger  of  freezing;  and 
no  lubrication  is  necessary.  Also  an¬ 
nounced  is  a  dial-indicating  thermom¬ 
eter  dealing  in  temperatures  from  0°  F. 
to  1000°  for  industrial  requirements. 


Hi-Volt  Indicator 

A  POCKET  TYPE  INSTRUMENT  (Ideal  Com¬ 
mutator  Dre.sser  Co.,  Sycamore,  Ill.) 
which  when  held  in  a  changing  static 
field  lights  up  a  glow  tube  indicating 
the  pre.sence  of  high  voltage.  Indication 
on  2,000  volts  and  up  are  given. 


('opper  Oxifle  Rectifier 

General  Electric  Co.  Schenectady, 
N.  Y.  announces  a  unit  for  oil  circuit ' 
breaker  operation.  Rated  at  50  amps, 
120  volts  d.c.,  220  volts  a.c.  for  two 
cycle  operation  not  exceeding  four  per 
minute,  this  unit  supersedes  the  former 
3  amp  unit,  or  multiple  combinations  of 
such  units. 


Relays 

New  relays  for  use  in  vacuum  tube 
plate  circuits  are  announced  by  Allied 
Control  Co.,  Inc.,  227  Fulton  St.,  New 
York  City.  The  coil  is  a  2500  ohm  unit. 
Contacts  will  handle  5  amps,  and  pull- 
in  on  8  ma  and  drop  out  on  5.5  ma. 


A  Complete  Line 
For  Every  Purpose 


Radio  engineers  have  learned  from  ex¬ 
perience  that  Pioneer  Gen-E-Motor  Cor¬ 
poration's  dynamotors,  gen-e-motors  and 
converters  provide  the  last  word  in  de¬ 
pendable  power  supply  units  for  air  craft, 
police,  marine  and  auto  radios  and  public 
address  systems.  They  are  available  in  a 
wide  range  of  capacities  for  every  require¬ 
ment.  Designed  and  constructed  to  give 
maximum  long  life  and  service.  Light 
weight  and  compact.  For  complete  in¬ 
formation  fill  ont  and  mail  coupon  below. 

<  VISIT  BOOTH  NO.  201  AT 
THE  CHICAGO  TRADE  SHOW) 

kPIONEER  GEN-E-MOTOR  CORP. 


466  W.  Snparior  Sf.,  Chicago 


ttpori  Addrett 
25  WARREN  ST. 
NEW  YORK.  N.  Y. 


PIONEER  GEN-E-MOTOR  CORPORATION 
Dept.  R-4E.  466  W.  Superior  Street  Chicago.  Illinoii 
Pleaae  tend  me  "Plncor”  Silver  Band  Dynamotor 
Catalog  and  Data  Sheets. 

iVame  . 

Addreu  . 

Citp . State . 

□  Alto  tend  me  Converter  Catalog 
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■yL  RICHARDSON  COMPANY 


Mrlr<  Park.  (Chicago)  Ill 
Nru-  Brunswick.  N  J 

Dvtroji  Ofhre  • 
Nrvs  York  Ofticf 


Fnumlrd  18.SJI  L-^klan  !  «  uu  innatil  01 

Inilunai'*  li'*  In<l 

2^2  G  M  BuiUlmn.  Ph<*nr  Ma«!iv>n  yjKt) 

*5  Wfst  Strt-ct.  Ph- 'nr  Whit^'hall  448' 


KULCRIO 


TUNCSTtS 


EISLER  ELECTRIC  CORP. 


Stroboscopes 

Portable  units  availabi.e  from  (lon- 
eral  Radio  Co.,  Cambridge,  Mas.s.,  suit¬ 
able  for  both  speed  measurement  and 
slovv-niotion  studies  of  rotatinn  and  re¬ 
ciprocating;  mechanisms,  such  as  motors, 
frears,  etc.  Type  6H1-B  Strobotac  super¬ 
sedes  Tytx'  d.'U-A.  It  consumes  2o  watts. 
The  lijrht  is  directed  on  the  machine 
under  measurement  (no  mechanical  or 
electrical  contact  is  necessary),  and  the 
flashing  rate  can  be  adjusted  until  the 
motion  appears  stopped.  Speeds  be- 


•  The  coming  master  of  the  air  waves  finds  Rich¬ 
ardson  prepared  with  increased  facilities  to  meet 
plastic  requirements  from  the  simplest  to  the  most 
involved,  intricate  molded  or  laminated  part. 

Richardson  production  is  supported  by  complete 
technical  service  in  Engineering,  Research  and 
Design  Laboratories.  This  service  will  prove  inval¬ 
uable  to  those  engaged  in  the  development  and 
manufacture  of  television  equipment. 


INSUROK 


the  precision  Richardson  plastic  is  available  in  many  grades 
and  sizes,  in  sheets,  rods  and  tubes  for  fabrication  in  your  own 
plant;  or  in  completely  finished  parts  ready  for  assembly. 


Call  on  Callite  engineers  for  de¬ 
tailed  information  on  fluorescent 
materials,  lead-in  wires  and  con- 
taa  points. 
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dc\j^il 


SPRINGS  by 
Hunter  are  guar¬ 
anteed  to  be  exactly 
ro  specilications,  of 
highest  quality  through 
and  through.  A  blanket  '*''C 

assurance  made  possible 
only  by  Hunter  control  of 
products  from  start  to  finish. 

YOU  can  use  Spring  Service  like  this! 


HUNTER  PRESSED  STEEL  COMPANY 

Springs  A  Stampings  •  Lansdoie,  Pennsvlvonic 


New  RCA  Eqiiipiiieiit 

During  the  month  RCA  announced  a 
three-way  microphone  which  is  really 
a  bi-directional  velocity  microphone  and 
a  non-directional  pressure  instrument. 
It  is  small  in  size,  with  a  sensitivity  of 
-0)2  db  for  a  10  bar  signal.  Another 
RCA  product  is  a  multi-ian>re  wave 
trap  Riving  an  attenuation  at  the  tun¬ 
ing  frequency  of  40-1  from  4.")0  kc  to 
2100  kc.  New’  aircraft  equipment  com- 
pri.ses  a  frequency  limit  monitor;  a  new 
model  aircraft  microphone  transmitting 
only  the  voice  frequencies;  new  air¬ 
craft  head  phones;  receivers  for  u.se  by 
pilots  in  their  homes  for  getting 
weather  information;  and  a  new  light 
weight  aircraft  transmitter. 


Every  turn  of  the  Wire 
a  step  of  Control  .  .  . 


For  Product  Testing,  Instrument  Cali-  ^  4 

bration,  Laboratory  Research  and  ''  ^ 

Development,  for  every  operation 
that  requires  a  fine  continuous  con- 
trol  of  current  and  potential,  you 
will  find  the  Ward  Leonard  Sliding 
Contact  Rheostat  an  ideal  instrument.  The  sturdy  con¬ 
struction  makes  them  suitable  for  shop  as  well  as  for 
laboratory  use.  Various  sizes  and  ranges  are  available 
for  currents  up  to  25  amperes  and  voltages  within 
their  ratings.  In  vertical,  horizontal  and  back-of-panel 
mountings,  with  or  without  micrometer  drive.  Send  for 
Bulletin  8001. 


UEVICF.  CONTAINING  a  photmdectric  cell 
designed  to  act  instantly  upon  flame 
failure  in  furnaces,  boilers,  ovens,  etc. 
In  conjunction  with  Flame-o-trol,  it 
.>ihuts  down  the  fuel  supply  with  light¬ 
ning  speed,  preventing  entry  of  un¬ 
burned  fuel  into  combustion  unit  and 
eliminating  this  .source  of  explosion 
hazard.  VVheelco  Instruments  Co.,  li>2y 
S.  Halsted  St.,  Chicago. 


Send  for  Bulletin  of 
Interest  to  You 


ELECTRIC  COMPANY 

32  SOUTH  STREET  MOUNT  VERNON,  N.  Y. 

Electric  Control  Devices  Since  1892 


Tuleplioiie 

Model  HT-.*!,  of  Ilallicrafters,  Inc.,  2()11 
S.  Indiana  Ave.,  Chicago,  is  a  combina¬ 
tion  receiver-transmitter  for  service  on 
small  boats  for  direct  communication 
with  land  telephones,  Coa.st  Guard,  etc. 
It  requires  only  connen-tion  to  the  ship’s 
battery  and  an  antenna. 


Speakers 

\  NEW  LINE  OF  18  INCH  auditorium 
speakers  with  permanent  magnets  is 
available  from  Jensen  Radio  Mfg.  Co., 


Chicago.  It  is  offered  in  four  types  to 
Weet  different  requirements  of  response. 


elkctromcs 


CINAUDAGRAP  HlA  jr 
CORPORATION 

STAMFORD  •  CONNECTICUT 

Aianuj^actuteti  jaetmanent  ma^nai  and 
electto -  dt/namlc  iiaaalceti 


CORNELL -DUBILIER 

k  ELECTRIC  CORPORATION 


This  vkst  l•<K•KET  vnmt  available  from 
the  C.  L.  Hofmann  (’orp.,  I’ittsburirh, 
utilizes  vacuum  tubes,  a  crystal  re¬ 
ceiver  ami  microphone,  and  contains 
everythin^!:  except  batteries  and  the  air 
receiver.  The  tube  filaments  opeiate 
from  1.0  volt  batteries. 


Keoonliii^  and  K<‘|>rodii(*iii^ 
.\|>|>aratii!4 

Hi  ring  the  month  .several  pieces  of 
apparatus  of  interest  to  rec'ordiiiK  engi¬ 
neers  have  been  announced.  .Xmonjr 
them  are  two  phonojjraph  turntable 
motors,  one  by  the  .-Mliance  Mfj;.  do., 
.Alliance,  ().,  whose  “Kven-Sper-d” 
Minlels  GO  and  70  are  available  for 


KO'  'tee 

vout 

qoitV-  ^ 


operation  on  110  or  220  volts.  Model 
60  is  a  precision  unit  for  use  where 
superior  speed  rej:ulation  under  wide 
variations,  of  voltage,  load  and  tem¬ 
perature  may  be  desired.  Model  70  is  a 
less  expensive  unit,  simple  in  opera¬ 
tion,  with  'good  regulation. 

Webster-Chicago  Company  have  an¬ 
nounced  a  rim  drive  turntable  motor  in 
which  the  motor,  operating  at  relatively 
low  speed,  drives  the  turntable  through 
a  pulley  so  that  the  angle  of  velocity  of 
the  rim  driv^  is  more  than  it  would  be 


CORNELL-DUBILIER 

Dykanol 

PHASE-SPLITTING 


Capacitors 


J-  HERE’S  a  vital  "vitamin”  in  C-D  series  makes  them  a  safe  and  sound 

motor  capacitors  that  makes  these  investment  for  A.C.  capacitor  type 

units  completely  dependable.  It  s  motors.  Available  in  a  complete  ca- 

rs**u*^  ^  pacity  range  at  175-220,  330,  440  and 

660  V.A.C.  60  cycle. 

The  high  dielectric  strength  and  con¬ 
stant,  stable  chemical  characteristics  Send  for  copy  of  catalog  No.  160.  It 

under  all  operating  conditions,  and  8«ves  full  information  about  C-D’s 

non-inflammable  nature  of  Dykanol  complete  line  of  capacitors  for  indus- 

"A”  used  in  the  type  CM  capacitor  try’s  every  need. 

Product  of  the  World's  Largest  Exclusive  Manufacturer  of  Capacitors 


were  the  motor  pulley  in  contact  with 
the  turntable  rim.  This  eliminates  turn¬ 
table  vibration  due  to  resonance  ac¬ 
cording  to  the  manufacturer. 

Two  playback  units  are  designed  for 
broadcast  stations,  advertising  agencies, 
etc.  Both  units  are  portable.  The 
Terminal  Radio  Corp.  (68  W,  45th  St, 
NYC),  unit  weighs  32  lbs.,  accommo¬ 
dates  discs  up  to  17i  ins.,  uses  a  cry-'^ta) 
pickup,  and  a  10  in.  Cinaudagraph  PM 
speaker. 

Charles  Michelson  Co.,  454  Fifth 
Ave.,  New  York  City,  unit  weighs  20 
lbs.,  accommodates  records  up  to  16 


ELECTRONICS 
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ins.,  uses  a  G  in.  dynamic  speaker  and 
a  tube  amplifier. 

Duplex  Recordinj!;  Devices  Co.,  .514 
\V.  d()th  St.,  New  York  City,  have  per¬ 
fected  a  two  sjH*ed  ^ear  driven  D5  inch 
professional  recorder  free  from  wows 
and  vibration.  A  flexible  shaft  attached 
to  an  independent  train  of  jrears  driven 
by  the  recorder  motor  can  be  used  to 
drive  any  IG  mm  hand-crank  camera 
cither  at  IG  or  24  frames  per  .sec  syn- 
chronize<l  with  the  recorder. 


Auto  \iit(‘iiiias 

Cowl  a.ntknnas  kou  automobile  radio 
use  have  been  announced  by  Insuline 
C<irp.  of  .Amer.,  2.5  Park  Place,  and  Phil- 
son  .Mf>r.  ('o.,  Inc.,  1.5G  Chambers  St., 
New  York  City.  Both  antennas  are 
adapted  to  be  <iuickly  and  easily  in¬ 
stalled  in  old  or  new  cars. 


Poli<*(‘  Kadio 

Hakvky  Radio  Labs.  Inc.,  Cambrid^je, 
.Mass.,  announce  a  new  line  *>f  two-way 
police  radio  e(|uipment.  This  com¬ 
prises  mobile  transmitters  and  receiv¬ 
ers  as  well  as  central  station  etiuipment, 
covering  fretiuencv  ranjre  from  .‘10-40 
Me. 


Smoke  (.oiitrol^ 

Two  DKVUKS  civiNi;  warninjr  of  faulty 
combu.stion  have  been  announced. 

Thk  Photo  Switch  Inc.,  (Cam-i 
bridge.  Mass.)  unit  operates  a  f)ell  or 
other  signal  in  the  boiler  room  when 
smoke  passing  thn)Ugh  a  furnace  flue 
exceeds  a  predetermined  density. 

.A  RKCORDKK  MANIKACTIRKI)  by  the 
Practical  Instrument  Co.,  2717  N.  .Ash¬ 
land,  Chicago.,  operates  a  warning  bell 
and  makes  a  record  which  shows  the 
number  of  times,  the  length  of  time, 
and  the  hour  of  day  that  the  smoke  in 
the  Pure  Oil  Bldg.,  Chicago,  chimney 
was  sufficient  to  operate  a  photoelectric 
cell. 


.A.N  ADAiTATlo.N  OK  THE  Wheatstone 
bridge,  utilizing  an  electron  ray  null 
indicator  in  place  of  a  galvonometer. 
The  bridge  operates  from  an  a-c  power 
line  and  has  a  self  contained  d-c  supply 
for  the  bridge  circuit  and  the  indicator 
tube.  It  utilizes  one  GN.5  tube,  one  IV  ' 
and  two  voltage  regulator  tulK*s.  Eight 
models  are  available  depending  upon 
the  resistance  range  to  be  measured. 
Industrial  Instruments  Inc.,  1G2  W.  2:{rd 
St.,  Bayonne,  N.  .1.  1 


Stabilized  AC  Voltage  for  Amplifiers 


and  Rectifiers 


[  AC  Input  2  VA  to  25  KVA  ] 

USE  RAYTHEON 
VOLTAGE  STABILIZERS 

With  input  voryins  from  95  to  130  volts  AC,  60 
cycles  output  is  mointoined  at  1 1  5  volts  ^  1 
Stabilizes  at  any  load  within  rating.  Other 
voltages  and  ireauenclcs  to  order.  A  mag¬ 
netic  unit  with  no  moving  ports  or  adiustments. 
Action  is  instantoneous.  Sizes  from  2  VA  to  fS 
KVA.  Write  for  literature. 


RAYTHEON  MANUFACTURING  COMPANY 

loo  WILLOW  STREET.  WALTHAM,  MASSACHUSETTS 


LEACH  (iR)  RELAYS 


yon  can  depend  upon  their 

OPERATING  RELIABILITY 

Leach  small  size  circuit  control  relay, 
type  No.  1357  is  a  compact,  rugged  and 
reliable  control  relay  ideal  for  your  con 
trol  circuit.  These  relays  have  solid 
cores,  positive  contact  and  low  current 
consumption — built  so  that  you  can  de¬ 
pend  upon  them! 

T  ^  leach  relay  company 

1357  5915  Avalon  Boulmrd.  LOS  ANGELES,  CALIF. 

15  E.  26th  St.,  New  York  City 

leach  relay  company.  5915  Avalon  Boulevard,  Los  Angeles,  Calif. 

Please  send  your  catalog.  I  am  Interested  In . type  relay. 

Name  . 

Company 

Address  . City  . 


LIKE  THE  STARS  IN  THE 

HEAVENS  ten  billion  to  one  is 
beyond  comprehension,  yet  that  is  the 
ratio  of  the  resistance  range  of  the  Rider 
VoltOhmyst.  Electronic  engineers  have 
been  quick  to  visualize  the  lasting  useful¬ 
ness  of  this  new  Electronic  D-C  Voltmeter- 
Ohmmeter  with  ranges  wide  enough  for 
the  engineering  requirements  of  today 
and  tomorrow.  It  is  designed  for  use  on 
television,  radio  facsimile  and  aircraft 
receivers  and  transmitters,  sound  power, 
and  other  engineering  work. 

The  Rider  VoltOhmyst  measures  O.OS  to  SOOO 
volts  D-C  in  nine  ranges-0.1  ohm  to  1.000.000.000 
ohms  in  seven  decade  ranges  with  a  greater 
convenience  than  any  other  existing  instrument. 
As  an  example,  you  can  measure  any  D-C  con¬ 
trol  or  operating  voltage  wherever  it  may  be 
without  being  concerned  with  the  circuit  com¬ 
plications — with  the  signal  present  in  the  circuit. 
For.  the  Rider  VoltOhmyst  has  one  scole — one 
zero  adjustment.  You  ju»t  put  the  proper  probe 
on  the  point  to  be  measured  and  the  scale  shows 
the  voltage  or  resistance  without  any  adjust¬ 
ments  as  you  change  ranges.  3%  accuracy  on 
the  Ohmmeter.  27,  on  the  Voltmeter.  Input  re¬ 
sistance  oi  the  Voltmeter  is  16.000.000  ohms  up 
to  500  volts  and  160.000.000  ohms  from  500  to 
5000  volts. 


Operates  over  105-130 
volts,  25-60  cycles. 


:v.  ^57.50 


▼  IVK 

INSTRUMENTS,  Inc. 

40(  Fourth  Ave.,  New  York 

Forrign  Division 
<47  W.  45th  Streft.  N.  Y. 
Cables — "Seiviein" 


The  RIDER 


SIMO  TOR 

AND 


VoltDhmyst 
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Transformers 

Air-cooled  control  and  warp-stop 
loom  transformers  to  provide  voltage 
changes  for  small  motors,  electronic 
tubes,  relays,  control  circuits,  etc.  They 
adhere  to  Underwriters’  Labs  and  are 
manufactured  by  We.stinghouse  Elec.  & 
Mfg.  Co.,  E.  Pittsburgh,  Pa. 

Designed  especially  for  television 
sound  and  picture  channels,  F.  W. 
Sickles  Co.,  Springfield,  Mass.,  an¬ 
nounce  a  perm-trimmed  transformer 
which  permits  maximum  gain  per  unit 
with  desired  band  width  for  high  defini¬ 
tion  television.  The  trap  circuits  re¬ 
quired  to  eliminate  from  the  picture 
channel  the  interference  caused  by  its 
sound  carrier,  and  al.so  adjacent  channel 
sound  carrier,  are  included  as  part  of 
the.-je  transformers.  Terminals  extend 
from  both  ends  of  the  shield.  A  typical 
response  curve  was  illustrated  on  page 
42  March  1939  Kh'ct routes. 


Sound  Level  Meier 

John  Meck  Instruments,  1<;4  N  May 
St.,  Chicago,  has  developed  a  portable 


Examine  any  one  of  our  products  INTER¬ 
NALLY.  .  .  .  Ask  your  jobber  to  open  one 
for  you.  .  .  .  Note  the  craftsmanship  and 
the  infinite  care  in  construction  and  wiring. 
.  .  .  Not  a  single  tested  and  advanced  en¬ 
gineering  refinement  is  omitted  even  though 
our  prices  remain  surprisingly  LOW.  .  .  . 


Electronic  Switch 

As  A  means  to  end  sticking  and  arcing 
contact  troubles  on  such  equipment  as 
thermostat  regulators,  small  limit 
switches,  or  any  type  of  equipment  re¬ 
quiring  low  contact  pressure,  United 
Cinephone  Corp.,  Long  Island  City,  has 
developed  an  electronic  switch.  It 
utilizes  a  6J5  tube,  power  output  is  3 
watts  at  110  volts,  and  it  will  operate 
with  contact  re.sistances  up  to  .">00,000 
ohms. 


.sound  level  meter  adapted  for  labora 
tory  or  field  work.  The  range  of  mea¬ 
surements  is  from  .aO  to  12.">  db. 


Vihralors 

Synchronous  and  non-synchronous  vi¬ 
brators  for  u.se  in  self-contained  port¬ 
able  receivers  using  1-J  volt  and  3  volt 
batteries  are  available  from  American 
Television  &  Radio  Co.,  St.  Paul,  Minn. 
The  efficiencies  of  power  supplies  using 
the.se  vibrators  are  .">0  to  00' r. 


"PRECISION"  Series  842-P 

With  a  2500  volt  AC-DC  Range 

■k  Large  size  4‘g  inch  square  meter. 

*FIVE  AC  and  DC  VOLTAGE  RANGES  at  1090 
ohms  per  volt:  0  to  10  50  250  1000  2500  volts. 

ASIX  DC  CURRENT  RANGES: 

0  to  1/10/50  250  MA:  0-1:  0-10  AMPS. 

A  FOUR  RESISTANCE  RANGES: 

0-400  ohmt  (20  ohms  center).  0-100.009  ohms. 
0-1  megohm.  0-10  megohms.  NOTE:  Provisions 
for  mounting  ohmmeter  power  supply  (4' 2  and 
45  V  batteries)  on  inside  of  case.  No  external 
connections  necessary. 

A  FIVE  DECIBEL  RANGES  from  —10  to  -63 
DB:  ODB;  -r  14  DB;  -28  DB;  -40  DB; 
-48  DB. 

842-P.  Size  9x10x6.  Housed  in  walnut  finished 
wood  portable  case  with  removable 
cover.  Less  batteries  and  test  leads.  C92  QR 
Net  Price  . 


STURDIER  •  BETTER  INSULATED  •  LOWER  COST 

aSQUARE...RECTANGULAR... _ 

FOR  SMALL  TRANSFORMERS  .  .  REACTORS 
.  .  A.  C.  RELAYS  .  .  SOLENOIDS  .  .  VIBRA- 

FOR  SOLENOIDS  .  .  RELAYS  .  .  SIGNALS  .  . 

BELLS  .  .  BUZZERS 


Available  at  Leading  Distributars 

Following  is  a  partial  list 

Albany,  Y . Ft.  Orange  Radio  FMst.  Corp. 

All  branches . Wholesale  Radio  Service  O). 

Birminffham,  Ala  . K.  E.  Forbes  &  Son 

Charlotte,  S.  C . Sliaw  Distributing  Co. 

Chicago,  III . Lukko  Saies  ('orp. 

Cleveland,  Ohio . Winterradlo  Inc. 

Corpus  Christie,  Texas...  Frank  Mayer  Co..  Inc. 

Denver,  Colo . Inter-State  Radio  ht  Supply  Co. 

Hagerstovrn,  Md... . Zimmerman  Wholesaiers 

Ilagelton,  Pa . Robert  A.  Sylvester 

Indianapolis,  Ind . Radio  Distributing  Co. 

Lincoln,  Sehr . Hicks  Radio  Company 

Sew  York,  S.  F .  Sun  Radio  Company 

Sew  York,  S.  Y . Terminal  Radio  Corp. 

Sorfolk,  Va .  Radio  Parts  Distritiuting  Co. 

Orlando,  Fla . Radio  Accessories  Co. 

Seattle,  R’caA . Northern  Radio  Company 

Spokane,  ICodA . Spokane  Radio  (’ompany 

U’aaAtnpIon.  D.  C . Rucker  Radio  Wholesalers 

Wichita,  Kansas ...  .SiewsTt  Warner  Products  Co. 


Write  for  Prices  and  Samples 


PRECISION  PAPER  TUBE  COMPANY 


Manufactures  Square,  Rectangular,  Round  Tubes 

2033  W.  CHARLESTON  STREET  CHICAGO,  ILLINOIS 


HAVE  YOU  A  "PLUG  PROBLEM"? 


CANNON  PLUGS  are  manufactured  up  to  a  xtandard,  not  down  to  a  price 
.  .  .  they  are  fashioned  for  those  who  demand  dependability,  -who  know 
that  failure  spells  loss,  perhaps  disaster — as  in  Sound  studios.  Aircraft 
service  and  many  parallel  applications.  Dependability,  precision,  exacting 
standards,  rugged  quality  and  variety  oi  fittings — these  are  factors  that 
have  made  CANNON  CABLE  CONNE(3tORS  leaders  in  their  field.  Over 
1,000  stock  parts  are  always  available.  Descriptive  Bulletins  afford  valu¬ 
able  information  and  may  assist  you  in  solving  your  "plug"  problems.  When 
requesting  Bulletin,  please  specify  your  requirements. 

Cannon  Plugs  are  pre-eminent  in  the  fields  0/ 

Sound,  Aeronautics,  Geophysical  Research,  in¬ 
strument  Control  on  Ships  and  Laboratory  Panels. 


CANNON  ELECTRIC  DEVELOPM ENT  CO 

★  410  UJest  Avenue  33,  Los  Anqeles,  CalTfbrn1&  i 
r  ★  MSTFR/V  OAF /C/^,  210  FTffhAve.,NeLu York, N.Y.  | 


PRECISION  APPARATUS  CORP. 

647  Kent  Avenue,  Brooklyn,  N.  Y. 

Export  Division — 458  Broadway,  New  York  City.  U.  S.  A. 
Cable  Address:  Morhanex 


ELECTROMCS 


Eleciroii  Tube  Applications 

Motor  Control.  Circuit  involving  a 
tube  with  a  floating  jrrid.  Cl.  Failla, 
New  York,  N.  Y.  :i9  claims.  No. 
2.145,8GG. 

KcKulatinK  System.  \  fluid  rcnulat- 
inp  system  comprisinp  valve,  motor, 
etc.,  controlled  by  tube.  ().  E.  Stoessel, 
Chicapo,  Ill.  No'.  2,14-1, GG8. 

Weldinp  Control.  Speed  of  operation  j 
of  feedinp  means  is  repulated  between 
certain  limits  to  repulate  the  rate  at 
which  the  electrode  is  fed  to  the  work.  ! 
11.  E.  Kennedy,  etc..  Union  C'arbide  & 
Carbon  Corp.  No.  2,145,010. 

Telemeterinp  System.  (J.  T.  Hux- 
ford.  Builders  Iron  Foundrv.  No. 
2.145.02G. 


■Measurinp  Apparatus.  Means  where¬ 
by  the  anpular  spread  of  lipht  rays 
illuminatinp  a  cell  over  two  different 
solid  anples  may  be  indicated  by  a 
photoelectric  instrument.  A.  II.  Wol- 
ferz,  Weston  Electrical  Instrument 
Corp.  No.  2.145,147. 


Musical  Instrument.  Device  for  in- 
ceptinp  and  modulatinp  tone-frequency 
currents.  C.  E.  Williams.  Hammond 
In-trument  Co.  No.  2,142,580. 

I'raflic  System.  Method  for  policinp 
several  vehicles  in  traffic  by  means  of  , 
a  radio  receiver  tuned  to  a  piven  radio 
frequency  representative  of  a  prohib¬ 
ited  ranpe  of  speed.  D.  E.  Marshall, 
Palos  Verdes  Estates,  Calif.  No. 
2,110.918. 

Q  Meter.  Method  of  determininp 
the  relative  Q  values  of  several  in- 


ductors.  H.  A.  Snow,  Boonton  Radio 
Corp.  No.  2,137,787. 

Measurinp  and  Kepulatinp  Devices. 
Combination  of  dynamo-electric  ma- 
chine,  prid-glow  tube,  light  sensitive 
device,  etc.,  whereby  a  movable  graph- 
member  is  actuated  in  accordance 
^’ith  the  condition  of  the  dynamo- 
electric  machine.  G.  V.  Woodling. 
^’o.  2.139,295. 


Cleaning  Apparatus.  Apparatus  for 
treating  material  infested  w’ith  im- 
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Listen  to  the  New  Shure 
DYNAMIC  MICROPHONES 

You’ll  find  a  new  kind  of  |>erformance  in  these 
sensational  new  Shure  Dynamic  Microphones — IM- 
PK()Vl:l)  performance  based  on  the  very  latest 
developments  in  electroacoustic  engineering — at  low 
costs. 

SERIES  55  "UNIDYNE”  UNI  DIRECTIONAL 

Clives  true  cardioid-type  uni-directional  pickup — 
(Lets  the  sound  you  want,  free  from  feedback  and 
audience  noise.  Smooth  high-quality  wide-range 
response.  Low  and  high  impedance  models,  with 
2S  ft.  cable,  at  S42.5()  and  S4S.00  list. 

SERIES  50  "ROCKET"  GENERAL-PURPOSE 

New  moving-conductor  t\pe,  with  smooth  wide- 
range  response  that  sets  a  new  quality  standard  for 
economically  priced  Dynamic  microphones.  Lxeep- 
tionally  rugged.  Three  models  in  low  and  high 
impedances,  with  2S  ft.  cable,  at  S2'’.‘>t)  list.  High 
impedance  model,  with  7  ft.  cable  at  S26.(M1  list. 

Sound  Sys/ems  Sound  litttvr  With  Shure  Microphones. 

Write  Today  for  Catalog  150M. 


SHURE  DROTHERS.  225  W.Huron  St.,  Chicago.  U.S.A. 

Dei  gner%  and  Manuta.  tjren  of  Microphones  and  Acoustic  Devices 


^esop  said 

:  "little  friends 
may  prove 

GREAT 

FRIENDS" 


Tcjw  U  ino.  a  small  re- 
la>  rspfolally  deslitnPd 
lor  radio  use.  short  wave 
therapy  and  diathermy 
mai'hinea.  etc.,  in  It  F. 
and  V.U  F.  clreuiLs.  Has 
dozens  of  applications. 


No  larger  Than  the  mouse  that  freed  the  lion — Relays 
by  Guardian  possess  the  power  to  solve  many  perplexing 
product  design  and  assembly  problems,  where,  like  the 
lion's  helpless  hulk,  the  mechanical  method  is  too  awk¬ 
ward,  too  bulky,  too  slow  and  expensive  to  compare  with 
efficient  control  assemblies  using  Relays  by  Guardian. 

Use  Controls  by  Guardian:  small,  compact  stepping 
switches,  contact  switches,  solenoids,  time-delay,  muting 
and  holding  relays — singly— or  in  innumerable  combina¬ 
tions  with  discs,  metal  housings,  brackets  and  special 
parts  .  .  .  every  part  designed,  fabricated  and  tested  In 
one  plant  .  .  .  Guardian's! 

ANY  QUANTITY  AS  YOU  Y/ANT  THEM— WHEN  YOU  WANT  THEM 

Write  for  C'atalox  Today!  Now! 


GUARDIAN'^  ELECTRIC 

Ifffl  W.  WALNUT  STREET  CHICAGO,  ILLINOIS 
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NBC.  HOLLYWOOD 

I  Cotttitimd  from  ixtffe  Hi 


may  be  a  larjre  number  of  studios  and 
other  projrram  inputs  from  which  the 
pro^'ram  material  may  be  supplied, 
hut  the  number  of  different  simul¬ 
taneous  proyM'ams  is  limited  and  al¬ 
ways  considerably  less  than  the  num- 
l)er  of  out^'ointr  channels  or  than  the 
numlK'r  of  available  projrram  inputs. 

Normal  operatinjf  procedure  u.sed 
with  the  projrram  switching  .system  is 
as  follows : 

Schedule  sheets  prepared  in  ad¬ 
vance.  show  the  projrram  activities 
for  an  entire  day  and  indicate  pro¬ 
gram  sources,  whether  from  a  studio, 
afield  point  or  from  an  incoming  net¬ 
work.  Information  concerning  out- 
(foinjr  channels  or  services  takinjr  the 
proKfams  is  furnished  by  teletyped 
traffic  orders  and,  at  the  .start  of 
operations,  the  required  channels  for 
each  .separate  prt>K'ram  are  pre-set  on 
convenient  separate  switchbanks  by 
operatinjr  the  numbered  key  switches. 

Connection  of  any  switchbank  to  a 


particular  studio  is  accomplished  by 
operating  the  associated  key  switch 
on  the  switchbank  selector  panel,  one 
such  panel  beiiijr  associated  with  each 
.separate  studio  or  other  program  in¬ 
put  circuit.  VV'hen  the  forejroiuK  op¬ 
erations  are  performed,  the  “Carrier” 
lights  at  the  announcers’  control  desk 
in  the  studio  and  at  the  enjrineers’ 
console  in  the  booth,  are  illuminated 
the  siKiial  for  the  protrram  to  pro¬ 
ceed.  The  program  or  announce  mi¬ 
crophones.  or  possif)ly  a  nemo  pro- 
jfram,  is  thereupon  connected  to  the 
studio  mixer  by  operatinjt  the  proper 
.set-up  buttons  which  are  provided, 
both  at  the  announcers’  control  desk 
in  the  studio  and  at  the  engineers’ 
console  in  the  control  booth.  The 
actual  connection  of  channels  to  the 
output  of  the  studio  is  then  effected 
by  ope  rati  n^r  either  the  “network” 
or  “l(x-al”  set-up  buttons  at  the  .same 
locations.  Thus  the  program  is  trans¬ 
mitted  to  the  networks  and  ultimately 


Frequency  Measuring  Service 


Many  itationi  find  this  exact  measuring  serT* 
ice  of  great  value  for  routine  observation  of 
transmitter  performance  and  for  accurately 
.  calibrating  their  own  monitors. 

MEASUREMENTS  WHEN  YOU  NEED  THEM  MOST 
at  any  hour  every  day  in  the  year 

R.C.A.  COMMUNICATIONS,  Inc. 

Commercial  Dept. 

A  RADIO  CORPORATION  OP  AMERICA  SERVICE 

66  BROAD  STREET  NEW  YORK.  N.  Y. 


FOR  MICROSCOPIC  PRECISION 


USE  THE 

MICRO 

I  TYPE  Z  ■ 

SWITCH 

^  supersensifive  switch  specially  suited 
lor  service  in: 

I  nitru  merits 

Temperature  Controllers 
Gauelnp  Machines 
WeigKInp  Machines 
Meters 

for  specif cafion%  and  recommen- 
Motions  covering  specife  applications. 


I— neaier  loaos  i^wi  wans  up  to  600  volts  A.C.  Al 
iniluctive  loads,  solenoids,  and  relays.  •>  h.p.  up 
460  volU  A.C. 

?~UMrates  on  .0002'  to  .0003*  movement  and  I',  to 
ouncea  preesure  differential. 

3—  Can  be  used  In  any  poeition— vibration  resistant. 

4 —  60  or  more  snaps  per  minute. 

5 —  U  nderwrlters* 

Laboratories  list¬ 
ing  and  Onta 
H.  E.  P.  C.  I 
proval. 


Size  I  15/16' 
X  27/32'  X 
11/18*. 


Type  Z 


MICRO  SVfITCH 

23  EAST  SPRING  STREET 


CORPORATION 

FREEPORT,  ILL..  U.S.A. 


The  CARRIER  Dynamic  Model  702  D 
with  the  new  "Acoustic  Equalixei"  rep¬ 
resents  the  qreatest  advancement  in 
microphone  design.  Never  before  has  a 
microphone  been  presented  with  all  of 
the  features  of  the  CARRIER  Model  702-D. 
Whether  for  close  talking  or  distant 
pickup  the  702-D  retains  its  distinct, 
natural  quality  free  from  sharp  resonant 
peaks.  Successfully  used  for  wide-range 
broadcasting,  recording  and  sound  re¬ 
inforcing. 

Response  X  2  db.  30  to  10,000  cycles. 
Output  level  —  60  db. 

List  price  30  ohms,  $60. 

200  or  500  ohms,  $68.50. 

Send  for  catalog  iO-A 
describing  the  complete  CARRIER  line. 


CARRIER  MICROPHONE  CO. 

439  So.  La  Broa  Avo. 
INGLEWOOD,  CALIF. 

(suburb  of  Loa  Angeles) 

9  So.  Clinton  Street  15  East  26th  Straat 

CHICAGO.  ILL.  NEW  YORK  CITY 
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88  PARK  PLACE  NEW  YORK  CITY 


UlROLCSflLC  flIIDIO  SCRYICC 


100  SIXTH  AVL,  NEW  YORK,  N.  Y. 
CHICAGO.  ILL  •  ATLANTA.  GA.  •  lOSTON. 
•RONX,  N.  T  .  NEWARK.  N.  J.  •  JAMAICA,  Ij- 


purities  of  the  type  which  have  hi^h 
dielectric  losses  when  subjected  to  a 
hiph  frequency  field.  I.  K.  Mouromt- 
seflF  and  H.  V.  Noble,  WK&M  Co.  No. 


Measuring  Device.  .A-n  electronic 
fratre  for  measuring  the  thickness  of 
a  coatinp.  L.  A.  Danse,  Detroit,  Mich. 
No.  2,130,075. 


Detection  Device.  Apparatus  for  de¬ 
tect  inp  the  presence  of  foreipn  bodies 
on  the  bottom  of  a  transparent  vessel. 
N.  I*.  Stoate,  London,  Knpland.  No. 


A  SINGLE  glance  at  the  long  list  of  imposing  features  is  enough  to  convince  engineer,  technician  or 
'‘erv  iceman  of  Sl'PEKTESTEK'S  amazing  flevihilily.  In  radio  «et  and  amplifier  in  any  iiidu>trial 
plan!  doing  laboratory  or  production  line  testing,  this  SI  PLRTLSTEK  is  •*mu'‘l”  vifuipment. 

In  service  work  on  electrified  game-  ...  in  circuit  checking  and — yes,  in  Television,  Rf-P's 

Model  411  i>  the  ideal  instrument.  (!t»mplete . . , .  $16.25 

Model  411B  vsiih  provisi<»n  for  direct  reading  te-t  of  ballast  tubes. ..  .$17.^5 
Model  4111*  same  as  411  except  in  hinge  cover  case  $1T.9.>, 

KK  VTl  RKS 

•V  stage  high  AC'-OG  voltage  range  to  .>(MI0  volts.  .1  stage  high  current  range  to  amps. 

IX'  milliamps  0  10/10(1.  .4(]  niillianips  0  iOO.  DC  microamps  O-l'OO. 

3  stage  ohmmeter  range  to  4,000',000  ohms.  .»  stage  db  meter  fnim— 10  to  00  db.  High  voltage  not 

I  applied  to  selector  sv%itch  or  l«i  general  test  circuits.  All  bakelile, 
new  design,  jacks  used  only.  Center  of  scale,  on  low  ohmmeter 
range  only  .3  ohms  with  each  of  first  ten  divisions  measuring  0.1 
ohm.  3"  sipiare  meter  with  movement  of  microamps  or  .'i,(Ml0 


Mill  Control.  Control  of  a  crushinp 
or  prindinp  mill  in  which  the  level  of 
noi.'ie  emitted  by  the  mill  in  operation 


You’ve  got  to  try  this  test  iiislriimeiit  to  know  its  value,  versa¬ 
tility,  acciiracv  and  ease  of  operation,  \irite  for  hiilletin  describ¬ 
ing  the  SI  PLRTKSTFR  and  other  nMolels  in  the  dc/wndufi/e 
quality  RCP  line  of  test  equipment. 


i.s  a  function  of  the  quantity  o 
terial  therein.  C.  K.  Roder,  as: 
to  F.  L.  Smidth  &  Co..  New 
No.  2,136,907. 


Repair  radios  expertly 

This  book  gives  the  essentials  of  theory  and 
technique  that  clarify  radio  troubles  and  help 
you  make  quick,  accurate  repairs. 

]ust  Out!  1  ^ 

Principles  and  Practice  of 


RADIO 

servicing 


RADIO  SERVICING 


By  H.  J.  HICKS 

Radio  Instructor,  Hadley  Vocational  School 

300  pages,  6  x  9,  212  illustrations,  $3.00 

Shows  how  to  install,  test,  and  repair  radio  receivers,  giving  not 
only  instructions  in  all  the  servicing  procedures,  but  also  plain 
treatment  of  the  theory  of  electricity  and  radio  needed  for 
most  effective  approach  to  servicing  problems.  Written  in 
excellent  self-study  style  for  servicemen  who  want  to  improve 
their  skill  and  readers  who  want  to  learn  this  practical  field 
from  the  ground  up. 


INCLUDES 
CHAPTERS  ON: 

— selectinf!  and  usinK 
test  equipment 
— servicing  public  ad¬ 
dress  systems 
— getting  and  keeping 
service  business 


10  DAYS’  KXAMIN.4TION  ON  APPROVAI., — SEND  THIS  COlPON 
McGRAW-HILL  BOOK  CO.,  INC.,  330  \V.  42n«l  St.,  N.  Y,  C. 

Send  nicks — Principles  and  Practice  of  Radio  Servicing  for  10  days’  examination  on  approval.  In 
10  days  I  will  send  $3.00,  jilus  few  cents  postage,  or  return  book  postpaid.  (We  pay  postage  on  orders 
areumpanied  by  remittance.) 


Name 


Address 


■City  and  State 


Position 


. Company  . 

(Books  sent  on  approval  in  C.  S.  and  Canada  only.) 


IE 

r  iij 

it,  by  means  of  individual  cabinet 
type  loudspeakers  equipped  with 
high-impedance-input  power  ampli¬ 
fiers.  Program  selection  is  effected 
by  means  of  dial  selectors  mounted 
in  small  control  boxes  which  are  in¬ 
stalled  at  the  respective  office  desks. 

Four  channels  for  “acetate”  record¬ 
ing,  complete  with  turntables  and 
cutter  amplifiers  are  installed  at  the 
Hollywood  studios.  The.se  are  used 
chiefly  for  reference  purposes  both 
from  the  standpoint  of  program 
analysis  and  build-up.  and  legal 
record. 


hitercovnecting  Tt  Icphouc 

All  studio  control  booths  and  staff 
offices  are  interconnected  by  a  private 
automatic  telephone  .system.  An  addi¬ 
tional  “trouble  alarm”  circuit  con¬ 
nects  together,  for  conference,  the 
Master  Control  Desk,  Main  Kquip- 
ment  Room,  Maintenance  Shop,  and 
any  one  of  the  studio  control  booths. 
This  alarm  is  .set  off  by  the  engineer 
in  the  control  booth  of  any  studio  hav¬ 
ing  equipment  trouble,  and  brings  to¬ 
gether  those  of  the  staff  who  are 
available  when  the  emergency  ari.ses. 


•  REMLER  ATTENUATORS 


standard  Impedancn  of 
50.  200.  250  and  500 

ohmt.  Special  valuea  to 
order. 


Silver  contacts;  ball-bearing  ro¬ 
tor  shaft;  clock  spring  pigtail. 
Single  sliding  contact  in  input 
circuit  results  in  contact  noise 
being  attenuated  within  the  unit 
in  direct  proportion  to  loss  in¬ 
troduced  in  the  circuit  pro¬ 
viding  constant  noise-to-signal 
ratio.  Impedance  practically 
constant  over  entire  range  of 
pad.  Long  life;  frouble-free 
service  .  .  .  famous  Remler 

quality. 


REMLER  COMPANY,  Ltd.,  19th  at  Bryant,  San  Prancisca 


FOR  HIGH  FREOOtNCY 
CRYSTAL 
CONTROL 


Police  and  Broadcast  Engineers 
can  now  obtain  improved  fre¬ 
quency  control  of  their  high  fre¬ 
quency  transmitters  with  the  type 
M02  holder  or  M03  Constant 
Temperature  Oven  complete  with 
a  Bliley  High  Frequency  Quartz 
Crystal.  These  two  units  have 
been  specially  designed  for  rigor¬ 
ous  service  in  mobile  and  port¬ 
able  transmitters.  Catalog  G-IO 
contains  complete  information  on 
these  and  other  Bliley  Crystal 
Units.  Write  for  your  copy  today. 

BLILEY  ELECTRIC  CO.  I 

UNION  STATION  BLDG.,  ERIE,  PA.  | 


EMPLOYMENT  :  BUSINESS  !  OPPORTUNITIES 


UNDISl'LATED  R.kTE: 

10  iviitv  a  wonl.  minltniim  cliarite  $2.00. 

PoBitiun  Vanted,  (full  or  part-time  salaried 
fiiiplo.riiii'iii  only).  >3  the  hIhivv  ratfv, 
payable  in  ailvamv. 

PtopoBali,  40  cents  a  line  an  Inaertlon. 


INFORMATION : 

Bnr  S'umberB  In  cane  of  onr  New  York. 
OhieaRo.  or  San  Francisco  offlcea  count 
10  wonls  ncMItional  In  iinillapiayeil  u>ib. 
Replies  forwariled  without  extra  eharite. 
HiBcounl  of  10%  If  full  payment  la  made 
in  advance  for  four  consecutive  insertions 
of  iindlaplayed  ads  (not  incindine  pro¬ 
posals). 


EQUIPMENT  — USED  or  RESALE 

DISPLAYED— RATE  PER  INCH: 

The  advertisine  rate  la  $6.00  per  inch  for  all 
advertising  apiiearing  on  other  than  a  con¬ 
tract  basis.  Contract  rates  quoted  on  request. 

.4n  advertising  inch  Is  measured  verti¬ 
cally  on  one  column,  3  columns — 30  inches 
—  to  a  pace. 


POSITIONS  WANTED  | 

ELECTRICAL  ENGINEER.  aRe  26.  deaire.s 
I'crmanent  position  anywhere.  Experience 
three  years  production  munaKer  of  factory  for 
communication  equipment;  research  work; 
me' hanleally  skilled :  desiirner  for  tools.  Ex¬ 
cellent  references.  PW-204.  Electronics.  330 
W.  42nd  St..  New  York,  N.  Y. 

rSR  liANizSfiNl 

Is  it  complete? 

Are  you  expanding  it? 
Making  replacements? 

I  Naturally,  you  are  anxious  to  se-  | 

I  cure  the  most  suitable  man  or  men  I 
I  available.  You  want  men  with  the  | 

I  special  training  that  will  make  | 

1  i  them  an  asset  to  your  organization.  | 
You  can  contact  such  men  through  \ 
a  Position  Vacant  advertisement  in  | 
the  Searchlight  Section  of  ELEC-  1 
TRONICS  I 

. . . . . . til . IIIHIIIIII . . 


POSITIONS  WANTED 


FORMER  CUSTO.M  RADIO  ENGINEER,  now- 
employed  in  well  known  manufacturer's 
electronics  division.  availal>le  for  employment 
by  railio  components,  transmitter,  or  receiver 
manufacturer.  Prefer  lo<-ation  either  in  New 
York  or  New  EnKland.  Highly  inventive,  ver¬ 
satile,  with  experience  over  wide  range.  Age 
28,  single.  Salary  subject  to  discussion.  Photo 
and  details  upon  request.  I‘W-2U6.  Electronics, 
330  W.  42nd  St..  New  York.  N.  Y. 


PFHLIC  ADDRESS  ENGINEER — Experienced 
In  layout,  design,  construction,  installation 
and  test  of  centralized  control  equipment  for 
schools,  hospitals.  Institutions,  inter-communi¬ 
cating  systems,  radios,  phonographs.  Sales 
experience.  I’resently  employed,  but  wants  bet¬ 
ter  opportunity.  PW-207,  Electronics,  520  N. 
Michigan  Ave.,  Chicago,  III. 


LICENSED  RADIO  TELEPHONE  OPERA¬ 
TOR.  first  class.  Graduate  Capitol  Radio 
Engineering  Institute.  Six  years  radio  service. 
Present  position  three  years,  service,  receivers 
— electric  organs — design,  construction  and 
installation  puldic  address  equipment.  Ama¬ 
teur  station  seven  yeans.  Familiar  with 
broadcast  procedure  and  equii>ment.  Age  24. 
Desires  position  in  broadcasting  or  m.anufac- 
turlng  field.  Construction  maintenance  or 
Installation  preferred.  PW-205.  Electronics, 
330  W.  42nd  St..  New  York.  N.  Y. 
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to  the  many  radio  transmitters  on  the 
chain. 

With  any  given  program  in  prog¬ 
ress,  succeeding  combinations  may  be 
pre-set  at  leisure,  and  a  single  opera¬ 
tion,  the  turning  of  the  non-locking 
“Carrier  Release”  key  by  the  an¬ 
nouncer  or  engineer  in  the  studio  or 
control  booth,  automatically  transfers 


all  channel  groups  on  the  switchbanks 
to  new  studio  inputs  or,  in  the  case 
of  new  channel  combinations,  to  new 
switchbanks  as  well. 

The  Chimes  Circuit 

Since  NBC  normally  operates  two 
or  more  networks,  a  synchronizing 
feature,  usable  at  the  discretion  of 


PenMANSMT  MAdNSTS 


ALL  SHAPES  —  ALL  SIZES 
FOR  ALL  PURPOSES 

Stamped,  Formed,  and  Cast;  Chrome,  Tung¬ 
sten,  Cobalt  and  ALNICO**  (cast  or  sin¬ 
tered)  under  G.  E.  license. 

THOMAS  &  SKINNER 

STEEL  PRODUCTS  COMPANY 


Ills  E.  23rd  STREET 


INDIANAPOLIS.  INDIANA 


Laminations  for  Radio  Transformers  —  Tools 
Dies  —  Heat  Treating  —  Stampings 

YEARS  EXPERIENCE  = 


Master  Control,  is  in  use.  This  de¬ 
tail  concerns  the  operation  of  the 
NBC  chimes  circuits.  The  chimes 
are  primarily  a  cue  signal  to  the  net¬ 
works  that  the  program  from  the 
originating  point  will  be  interrupted 
for  a  certain  period,  during  which 
time  the  various  local  stations  can 
identify  themselves  by  announcing 
their  own  call  letters.  Kither  during, 
or  at  the  conclusion  of  the  i)eriod,  the 
network  and  studio  switching  opera¬ 
tions  take  place.  The  synchronizing 
circuit  “stores”  the  chimes  operations 
impulses  from  the  various  studio> 
until  all  have  been  received,  at  which 
time  the  chimes  are  transmitted.  Any 
of  the  studios  may  be  connected  to  or 
disconnected  from  the  synchronizing 
system  at  the  Master  Control  Desk. 
This  feature  is  necessary  to  prevent 
holdup  of  all  networks  when  any  sin¬ 
gle  pn)gram  termination  is  unavoid¬ 
ably  delayed. 

Loudspeaker  program  monitoring 
is  provided  in  the  offices  re<iuiring 
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Another  Problem  Solved 
The  Insulated  dial  light  sockets  for  AC  DC  sets 
that  are  used  In  nearly  all  the  Underwriters’  ap¬ 
proved  sets  are  Alden.  Sketch  your  exact  mount¬ 
ing  problem  and  samples  and  prices  will  be  for¬ 
warded  promptly.  All  our  dial  light  sockets  have 
the  minimum  number  of  parts  so  they  can  be  sup¬ 
plied  to  you  with  leads  at  the  lowest  possible 
overall  cost. 

ALDEN  PRODUCTS  COMPANY 
717  Center  Street  Brockton,  Mass. 


We  manufacture  a  complete  line  of  equipment 


Spot  Welders,  electric,  from  H  to  500  KVA  ..i, 

Transformers,  special  and  standard  types  2*7, 

Incandescent  lamp  manufacturing  eiiuipment 
Radio  Tubes,  ex-ray,  cathode  ray.  photo  cells  . 

Electronic  eiiuipment.  vacuum  pumps,  etc.  nmra  irnarrs 

Tungsten  slugs,  rod  and  wire  manufacturing  equipment 
General  glass  working  machines  and  burners 
College  glass  working  units  for  students  and  laboratory 
EISLER  ENGINEERING  COMPANY 
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THE  ONLY  OFFICIAL 

Equipment  Manual 
of  the  Radio  Industry! 
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HUNDREDS  OP  STANDARD  ITEMS 
OR  SPECIALS  TO  YOUR  BLUE¬ 
PRINTS. 

WRITE  FOR  BULLETINS. 

HOWARD  B.  JOrVES 
2300  Wabansia  Avenoe 
CHICAGO  ILL. 


Compiled  in  cooperation  with  and  approved  by 
Radio  Manufacturers,  this  authentic  source  book 
of  over  600  pages  is  crammed  full  of  vital,  essen¬ 
tial  information  that  is  indispensable  to  everyone 
identified  with  Radio  and  allied  lines. 
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The  New  1939  Edition  of  Radio's  Master  Ency¬ 
clopedia  is  the  most  comprehensive  ever  issued.  No 
other  book  like  it.  Important  data  that  you  need  in 
your  business — conveniently  cross-indexed  for  split- 
second  reference.  Thousands  of  illustrations,  spec¬ 
ifications  and  prices  on  every  conceivable  type  of 
Equipment,  Accessories,  Parts;  ranging  from 
Tubes  to  Transmitters,  and  including  the  latest  in 
television  tubes  and  parts. 

Contains  DirKtory  of  over  1,000  Manufacturers, 
where  located  and  what  they  make— gives  index 
of  trade  names. 


UNIVERSALLY  USED 

Used  and  accepted  as  the  Official  Radio  Manual 
by  Radio  Jobbers  and  Dealers,  Amateurs,  Service 
Men,  Schools,  Colleges.  Libraries,  Governmental 
Agencies.  Industrial  Organizations,  Purchasing 
Agents,  Police  Departments.  Steamship  Lines  and 
many  others  connected  in  any  degree  or  interested 
in  Radio. 


SAVES  TIME— SAVES  MONEY 

Radio's  Master  Encyclopedia  is  truly  a  complete 
Radio  and  Equipment  Manual  all  bound  under 
one  cover,  taking  the  place  of  files  and  files  of 
miscellaneous  catalogs  and  information.  WHERE 
— WHAT— HOW  MUCH,  instantly  at  your  finger¬ 
tips!  Thousands  in  everyday  practical  use  proving 
invaluable  and  unsurpassed  as  a  REFERENCE 
BOOK,  SALES  CATALOG  or  BUYING  GUIDE. 


Dial  or  Jewel 

PILOT  LIGHT  ASSEMBUES 


Only  tho  finest  of  materials,  equipment  and  skilled 
precision  workmanship  is  good  enough  for  Drake 
products.  Absolute  uniformity  is  assured  by  thor¬ 
ough  inspection  of  each  unit.  That's  why  usari  of 
Drake  Dial  and  Jawel  Light  Assemblies  have  im¬ 
plicit  confidence  in  their  performance.  They  never 
"let  you  down!"  Nor  does  Drake  service.  Quicker 
shipments  and  raasonable  prices  are  made  possible 
by  extremely  efficient,  big  scale  production.  Drake 
units  are  specified  by  most  of  our  country's  lead¬ 
ing  radio  engineers,  manufacturers,  and  service 
men.  By  all  means  join  this  ever  growing  number 
of  satisfied  users. 

SEND  FOR  FREE  CATALOG! 


Radio's  Master  Enclyclopedia,  now  in  its  third 
year,  has  served  the  industry  well.  That's  why, 
with  complete  confidence,  we  are  ready  to  send 
it  to  you  on  an  absolute  “Money  Back  in  5  Days" 
Guarantee,  if  you  are  not  100%  satisfied.  To  save 
the  cost  of  transportation,  send  your  remittance 
with  order— $2.50  in  U.  S.  A.,  $3.00  Elsewhere. 
Or  if  you  prefer,  we  will  ship  C.O.D.  plus  post¬ 
age  charges — in  either  case,  our  “Money  Back  in 
5  Days"  is  your  assurance  of  complete  satisfaction. 
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